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Background Information

TheHarvard Computing Group, Inc.

The Harvard Computing Group was founded in 1994 to help organizations select, develop
and deploy workgroup solutions more effectively. Since tha time, HCG consultants have
improved the productivity and financid performance of numerous organizations. In addition,
HCG has trained severd thousand people to use the Internet and workgroup technologies
more effectively.

HCG works with organizations that need rapid business and technicad change to occur in
their operations. We provide the framework and help develop a road map for our clients.
Our Kills in both management and technology consulting permit us to create effective
change for our clients.
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Overview and Situation Analysis

Overview

Harvard Computing Group, Inc. (HCG) is pleased to submit this Development Plan for the
Egyptian Software Industry. We have spent many months working with firmsin the Egyptian
software industry as well as representatives from education and government, and appreciate
the time and effort expended by everyone who contributed insght and knowledge to the
development of this plan. We have tried to build on their knowledge to create a means for
Egypt to develop aworld dass offshore programming industry.

We considered two gpproaches for the development of the Egyptian software industry. We
looked a developing the industry merdly by assgting with the expanson of exidting firms.
We adso consdered a much more comprenensive srategy to develop and dramaticaly
expand the industry by changing some aspects of the indudtry itself.

Ultimatdly, we sdected and are proposing the second dternative. We bdieve it will provide
the best long term growth opportunity and will alow the Egyptian industry to make the most
effective use of lessons learned from other countries that have dready built successful
software export programs.

This plan should remove many of the barriers facing those companies that are currently
trying to export their software products and services. It should aso create new opportunities
for the most aggressive companies and alow them to flourish in new markets.

Each of the sections in this document describes a key dement that is necessary for the
development of the industry and detalls the next actions that will move the industry closer to
itsgods.

This plan is ambitious. It depends on both industry and public funding and will cost many
millions of dollars to implement. However, as the god of the plan is to produce an export-
led industry producing up to US$500 million within 5 years, the investment should be paid
back many times over.

The overriding goal of this plan to provide the environment and resources for
Egypt to become a major exporter of software products and services, resulting
in the development of a $500 million _export industry within five years of its
adoption.

The Software Development Plan

This document provides an overview of the plan for the devdopment of the software
industry in Egypt. It is based on input from many interviews with companies and
organizations within Egypt, and a detalled review of the success factors and programs that
have helped Irdand, Israd and Indiato develop their industries.

The plan provides a prioritized set of actions based on current and future industry needs. As
each recommendation is made, the resource needs and next stages to develop an
implementation plan have been included. Each component of the plan has been addressed
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in detal in this document, including ressarch and referentid materid to support the
recommendations hdd within.

We bdieve that this document contains enough information to dlow ExpoLink and the
related parties to make a decison to move forward on al or some of the plan's eements.
The decison to cregte a nationd program will of course not have to be taken lightly,
however, a coordinated effort could provide some excdlent results in relaively short
timeframes.

Strategy

The plan has made extensve use of experience from other countries dready successful in
this business area. One factor common to those countries has been a coordinated effort
between government, industry, education and finance to provide the ingredients for
successful implementation. The srategy to develop the plan follows these principas:

Best practices from other countriesin their industry devel opment.
Focus on target markets that will provide high demand to grow the industry.
Development of a drategy that permits higher revenue per employee for Egyptian firms.

Detalled understanding of entry strategy and requirements for Offshore Programming
markets.

Identification of short term and long term programs and initiatives.
The Marketplace

The demand for Offshore Programming Services has been the primary target for this plan.
Needs in this area meet much of the criteria and capabilities for the existing Egyptian firms,
with demand that continues to expand sgnificantly.

Information Technology Services Marketplace 1997-2002 (Worldwide)

Consulting category 1997 2002

Strategic Consulting

$301.8 Billion $622.4 Billion

Enterprise  Resource Management
Solutions and Systems Integration

IT Staff and Outsourcing Solutions

Dataquest and Gartner Group estimates of IT services industry growth over five years

In addition to the large marketplace and opportunity, another key factor in the development
of an industry and this plan is the revenue per employee impact. As can be seen from the
table below, different countries are producing very different revenue per employee moddsin
this indugtry. With very little activity in the export category, the average revenue per
employee in Egypt is rdaively low currently. However, in firms aready based in Egypt with
some effective offshore or export activities these numbers rise to $40-$50K /year for each
employee. The impact of expanding the industry is obvious, much higher revenue per
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employee generates sgnificant weath and income for the firm and Egypt asawhole.

Revenue per employee impact

Country India Ireland Israel Egypt
Revenue per employee 14K USD 38K USD 140K USD 10K USD
Total revenue per country | 5 5 pjjion USD 6.2 billion USD 2.8 billion USD $50M USD
Numbers of employees 160,000 180,000 20,000 5,000

Current revenue per employee characteristics in sample Software Export countries

1999 2000 2001 2002
Estimated number of 5000 6000 7500 9000
staff
At $10K per $50 million $60 million $75 million $90 million
employee
At $20K per $100 million $120 million $150 million $180 million
employee
At $30K per $150 million $180 million $225 million $270 million
employee
At $40K per $200 million $240 million $300 million $360 million
employee

Example of increase in revenue per employee and industry development

The impact of expanding the indudtry is further shown above, with the reaive relation
between the staffing levels and revenues achieved. This modd has provided the foundation
of this plan, the revenue god level has been st by the working group from industry,
government and education that helped prepare the framework below. The following page
illugtrates the content of the plan. This has been prioritized by a representative group of eight
Egyptian firms to provide guidance to the importance of many of these factors to their
growth and development. As the plan has considered a wide range of factors, aress rated
low should not be considered unimportant, just less critica for short-term development of
industry members.

A comprehensive survey, recently conducted for the first time the Isradl Export Ingtitute in
cooperation with the Manufacturer’s Association's Software House Organization, presents
surprisngly good findings, showed that exports by Israd's software industry in 1997
surpassed $1 hillion, a milestone reached nearly three years ahead of their forecadts.
Amiram Shore, chairman of the Software House Organization and chairman of the board of
M.L.L. Software and Computer Industries reported the news. This illustrates that with the
right emphasis, this industry can create tremendous vaue and growth in a rdaively short
period of time.

Plan elements and Timeline
The objectives of the plan is to develop and expand the Egyptian software industry export
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activities to meet the following gods.

Create anew export industry sector

Build an industry sector that will produce up to $500M in exports for Egypt over a
period of the next five years.

Provide guidance for short and long term goals.

All of the ements of the plan have been reviewed by a cross-section of groups in Egypt
who have rated them on their importance to the industry. This document represents a follow
up document on the topics listed below. In totd they cover a very wide spectrum of
important aspects for the development of the industry.

Page 4 © 1999 The Harvard Computing Group, Inc.
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Responsible Importance
level ;
) party(s) Timeframe
Plan subject area (Industry to
rankings) )
implement
G E F | INDUSTRY
Primarily government led
1. | Export Software G E F | H 1999
Organization
2. | Internet and E-commerce G E F | H 1999-2000
changes
3. | Domestic growth G | M 2000
4. | Regulatory Reform
4a Intellectual property rights G | M 2000
4b Customs laws G | M 2000
4c Tax laws G L 2000
5. | Export Promotion
5a Trade policies G L 2000
5b Education of Export G | L 2000
Assistance
5c Financial incentives G F | M 2000
(government)
5d Software Development G E | L 2001
Enterprise program
5e Government incentives for G | L 1999-2000
staff expansion and
development
Includes private sector
6. | Software and Development G E F | H 2000
Parks
7. | Education System changes E | H 2000
Private sector led
8. | Software Business G F | H 2000
Development Centers
9. | Financing alternatives and G F | H 2000
funds
10. | Software Industry G E F | M 2000
Development

KEY G =Government, E = Education, F = Finance, | = Industry

H = High importance, M = Medium importance, L = Lower importance

An Integrated Strategy with a modular approach

One factor that has emerged in every successful dement of the industry development has
been an integrated Strategy to affect the change needed in the specific country. Whether this
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was driven by a focused effort, involving various groups, or whether driven by individuds
working together, success has come from integrated approaches.

By linking Government, Education, Indusry and Finance together in common forums,
focused on gods that creste an environment for the development of the industry has been a
winning strategy for each country. Egypt has many of the core requirements for the
successful development of the plan, however it dso needs particular atention to this issue.
This is because there are few forums that cause these groups to work closely together for
the development of the software industry. Consequently, programs sponsored by individua
groups may have little impact on the development of the indudtry. Likewise, there is little
didog between education and industry, further causng misunderstanding and additiond
development work needed for individud firms.

This notwithstanding, we have dso tried to identify individud initiatives thet could be
managed and implemented in a sand-done manner. This should dlow for a tacticd
gpproach for those groups, agencies and private sector funding bodies to implement
components of the plan, without the need for multi group support or funding. This should
dlow for flexibility in the implementation phase of the plan. It will o permit the government
or private sectors to take the initiative on individua programs.

Situation Analysis

The current development and skills in the Egyptian software market are driven primarily by
domestic market requirements. These have produced a good base level of ills in severd
market areas, but have left some serious shortfdls for the externd development in overseas
markets.

General Description of the Market

The Egyptian software industry is highly diverse and reflects nearly dl of the company types
found in more mature markets. There is a definite vitdity in the software companies
interviewed for this research. Our estimate of the number of staff employed in the industry
today (insde Egypt) isin the range of 5,000.

Size of Market Number of firms Trends and growth
Software products $50M | - 120 companies - 35% annua growth
IT market $300M

Market characteristics of Egyptian Software Industry 1998 Source: Harvard Computing Group

The capatiilities of many of these firms have drengths in severa important areas, but aso
have limitations in terms of meeting the target requirements in the overseas export
marketplace.

As only a few companies in Egypt are exporting products and services to the US and
European markets, very little intelligence is being gathered for which gpplication areas and
products are in most demand. Further compounding this issue is the fact that education and
training indtitutions are even less capable of making these changes quickly and bringing them
into the curriculum.
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- Multi-media
Software Packaged Tailored 2
Tools icati icati ..
applications FEldulle=UlLEN] |
+ Databases + Accounting + Government + Arabization
+ Application + Healthcare + Financials + Multi-media
Development + Shipping + Manufacturing CD-ROMs
tools + Electronic + Education
+ New core Commerce + Tourism
technologies
b fConsu T ANo coucarion o crsNGE | e e o o e

Examples of skill set samplein current Egyptian software industry

Target Markets

The mgor recommendations for the industry can be broken into severa sectors. As the
domestic marketplace continues to be soft, most firms looking for dramatic growth
should focus on the International markets. This is where there is dready tremendous
growth and demand.

The following table shows some of the growth factors and markets that are currently
demanding high qudlity talent and development.

Information Technology Services Marketplace 1997-2002 (Worldwide)

Consulting category 1997 2002

Strategic Consulting

$301.8 Billion $622.4 Billion

Enterprise Resource Management
Solutions and Systems Integration

IT STAFF and Outsourcing Solutions

Dataquest and Gartner Group estimates of IT services industry growth over five years

These very large numbers show where the market opportunities are for Egypt to participate
dgnificantly in the software industry. More than 50% of the totad worldwide consulting
opportunity liesin the US marketplace. The very hot areas of IT services have been recently
identified in a Hambrecht and Quist study of firms active in this space. These trends have
been confirmed by Harvard Computing Group observations of a variety of studiesin the US
over the past twelve months.
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Powerful Growth Sectors in the IT services industry

Business Strategy combined with IT Strategy Strategic Internet services

Knowledge Management Systems/data warehousing IT staffing (permanent and augmentation)

Package Implementation: ERP, supply chain Application outsourcing

management, customer management L
Year 2000 remediation (and replacement systems)

Electronic Commerce — Application development and . .
Business Process outsourcing

integration

Networking Systems integration

Source: Hambrecht and Quist LLC

These technology adoption trends are likely to dramaticaly increase during the course of
2000 onwards. Many operations have been holding back on mgor system implementation
in order to ded with Y 2K issues that have to be resolved this year. This should unleash a
backlog of gpplication development opportunities. Harvard Computing believes that the
following industries will lead the charge on some of these developments.

Applications

Industries

Potential for
outsourcing

Knowledge Management

Many major industrial sectors:
Pharmaceutical, healthcare,
telecommunications, engineering,
petrochemical, utilities, software,
electronics, automotive, aerospace,
retail, publishing, media

High but will vary from one industry
to another.

Systems/data warehousing

Pharmaceutical, healthcare,
telecommunications, engineering,
petrochemical, utilities, process
industries, software, electronics,
automotive, aerospace, and retail

Medium to low confidence, due to
very close relationship between
business strategy and data
warehouse design. Will likely to be
difficult if company does not have
local presence and support to the
client

Package Implementation: ERP,
supply chain management,
customer management

Pharmaceutical, healthcare,
telecommunications, engineering,
petrochemical, utilities, process
industries, software, electronics,
automotive, aerospace, and retail

Medium to high confidence for certain
application components that can be
clearly segmented, outsourcing
development could be a clear option.

Electronic Commerce —
Application development and
integration

Pharmaceutical, healthcare,
telecommunications, engineering,
petrochemical, utilities, process
industries, software, electronics,
automotive, aerospace, and retail

High, but only if confident of local
presence and clearly defined quality
and delivery from the relationship

Networking Systems integration

All industries and government
sectors

Low for offshore outsourcing. On-
site people intensive business.

To redly understand the opportunity and target areas in the industry, we bdlieve that a study
should be conducted to clearly target these opportunities. Although there are many industry
reports on the outsourcing marketplace, most of them do not measure willingness to

outsource outside of the country, or segment by application sector. This information will be

vitdly important to companies and investors determining commitment levels and target
markets in the US and esawhere.

© 1999 The Harvard Computing Group, Inc.
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The Research Center in the Export Software Council will be a criticdly important area to
ded with identification of markets, skills and how best to integrate these into the education
and inditution plans effectively.

Next stages

Once gpprova of this plan has been made, one of the first tasks should be to determine the
market requirements for each of the above applications and what impact needs to be made
to address and support those markets in Egypt. This research will provide the guidelines for
the deveopment of the industry, and this research and feedback with become the
cornerstone of the competitiveness and potentid achievement for the plan.

Mike Cunningham
President/CEO
Harvard Computing Group, Inc. October 1999
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Financial Estimates

While this plan addresses the various dements essentid to the success of the indudiry, there
is aclose correlation between the amount of capitd investments and where it is best spent to
produce results for existing and new companies becoming involved in the indudtry.

The edtimates below are genera in nature, and should only be conddered as very
preliminarily budgetary figures &t this stage. We have dlocated a range for each group. Over
time, it should be possible for many of these programs to be sdf-funding by industry, once
the momentum has been established in the marketplace. As this occurs we would expect the
funding levels to decrease accordingly. This has been noted where appropriate.

Estimated cost over the

Plan subject area Estimated cost life of the plan (5 years)

Primarily government led

1. | Export Software $2 million/annum $10million
Organization

2. | Internet and E-commerce Study costs $1-3 Implementation costs unknown at
changes million for new this time, but would be identified

infrastructure in the study
recommendations
3. | Domestic growth Government Government incentives
incentives

4. | Regulatory Reform

4a Intellectual property rights These costs will primarily be borne by the avocation of the
ESO and individual government departments supporting
these initiatives

4b Customs laws

4c Tax laws

5. | Export Promotion

5a Trade policies
These costs will primarily be borne by the avocation of the
ESO and individual government departments supporting
these initiatives
5b Education of Export
Assistance
5c Financial incentives
(government)
5d Government incentives for
staff expansion and
development

Includes private sector

6. | Software and Development | Estimated staff costs in the region of $1.75-2.0 million.
Parks Infrastructure costs need much more investigation and
detail before a budget can be developed

© 1999 The Harvard Computing Group, Inc. Page 11
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Education System changes

Costs for the Software Industry Institute need more detail
before an estimate could be made. The Offshore
Programming Laboratory will likely require funding in the
order of $10-15 million to start the operation.

Private sector led

8. | Software Business For ten Egyptian to participate in the Software Business
Development Centers Development Center, annual costs would likely run from
$3-3.5 million
9. | Financing alternatives and | Seed funds and capital for start up firms could be
funds significant element of this program. Most of the capital will
come from industry itself, however some start up funds,
or matching funds could be developed separately.
10.| Software Industry | Should be self funded, along with assistance from the

Development

Export Software Organization

Page 12
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Export Software Organization

Background

Successful software industry development requires the interaction of severa sectors of the
economy. In Ireland, a Nationd Software Directorate is regponsible for assuring the growth
and success of the software indudtry. It works in tandem with a governmenta agency
representing the former Trade Board and Board of State Support to Industry to accomplish
itsmisson.

In Igrad, under the Depatment of Industry and Trade, the Chief Scientist Office is
responsble for implementing a broad-reaching Law for Encouragement of Industry and
R&D enacted to dramatically increase developmenta output. This office provides primarily
financia and structura support to software companies and funds substantia research a al
levelsin cooperation with companies, universities and professors.

_________________ -
| |
| STATE

TRADE SUPPORT

SOARD o IRELAND |
| INDUSTRY |
' i B i B l
' |
| ENTERPRISE IRELAND D;%ET%QRA% |
' |
' i i |
L e - e e —

SOFTWARE INDUSTRY
= e e e — — — — — — — — — ———
| |
| |
I CHIEF SCIENTIST, DEPARTMENT OF INUSTRY AND TRADE |
| T T T |
| |
GOVERNMENT LAWS
' TRADE AND | | CHIER (LAW FOR THE I
| INDUSTRY | |SCIENTISTS ENCOURAEED'\;'ENT OFR |
| |
| I |
| |
MINISTER ISRAEL
| OF |
SCIENCE

| |
e e e e e e e e e e e — — — — — — -

Example of Software Industry development with significant government involvement

In India, support is fragmented with no one organization in aleadership role and the country
isfinandidly limited in its ability to fund initiatives for the industry. Recognizing the potentia
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for this industry, however, the government sponsored the development of a strong industry
group, called NASSCOM, to lead initiatives. The government aso incorporated severd ad
hoc panels to research mgor issues and make recommendations. Most programs requiring
substantia funding, however, were launched local governments as part of local development
efforts that followed nationa recommendations.

We recommend that Egypt create an Export Software Organization that would benefit from
the lessons learned from each of these very successful nations and their Srategies.

Overreaching Mission

The Export Software Organization will work with, and on behaf of, the software industry to
asure that it achievesits maximum potentia in the loca, Middle Eastern and globa markets.
The industry goal is to grow export industry revenues to $500 million within five

years.

FUNDING AND

GOVERNMENT TRADE EDUCATION
DEVELOPMENT

I 1
I

SOFTWARE DIRECTORATE

I 1

SOFTWARE INDUSTRY

FUNDING AND
GOVERNMENT TRADE EDUCATION
DEVELOPMENT

I 1 1

Export Software Organization

I 1 1

SOFTWARE INDUSTRY
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Example of Export Software Organization Activities for the development of the Egyptian
software industry

We recommend that the Export Software Organization employ a mixture of techniques that
have worked well in Irdand and Israd, particularly for the government and education
components, combined with forging very tight links with industry, which has been successful
in India

The Export Software Organization will be a central resource for promoting the
development of software companies specifically for exports of services or products. It
will work with governmental agencies and departments, with educational departments
and the software industry association and with various interest groups on behalf of the
industry.

The Export Software Organization will provide focus, liason and an action-oriented
mechanism to ensure that changes and modifications to the industry drategies can be
deveoped and implemented as quickly as possible. The intent is not to create a bureaucracy
that will add a layer to the process, but one that will bridge the needs of the target markets
for the industry, with the supply of well priced and able resources. Only if this occurs will the
true potentid of this marketplace be redized.

Charter Elements

The Export Software Organization will focus on the important eements outlined below,
which will pogtion the Organization as the centrdized force in building the industry to it
maximum potentid.

Charter elements should include:

1. Work with and lead the industry in long-term planning and in identifying desirable
initiatives to assist the industry in growth.

2. Raise awareness of potentially detrimental issues confronting the Egyptian software
industry and lead in the development of action plans.

Work with the industry to exploit opportunities as they arise.

4. Advise the government on software industry needs and advocate for the industry
within the government.

5. Coordinate government activities and manage government programs and funding
directed to the software industry. Manage the investment of “seed funds” in new
and emerging software firms to promote the growth of new viable enterprises.

6. Interface with national government agencies on behalf of the industry. Integrate
government policies involving various state agencies and the industry.

7. ldentify, solicit and manage the delivery of international programs available to the
Egyptian software industry.

8. Interface with local governments to develop infrastructures and programs
conducive to software developmental needs.

9. Work with the public and private educational system at all levels to expand the
number of qualified software engineers matriculating from the institutions and
available to the industry. Set and enforce measurable goals.

10. Promote the industry and coordinate activities in government, in education, in
domestic and foreign trade groups and among the general populous.

11. Develop and maintain comprehensive industry statistics and information. |
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Development Plan

If dl parties act aggressvely in support of this plan, there is no reason that the Export
Software Organization could not be founded within 6 months of the launch of the plan. This
should dlow time for the following factors to be considered in this plan.

1. A review by Government, Education, Industry dready involved in the initia development
of the program.

2. Decisons and financing to be made available to support itsimplementation.
3. Building a plan that can be developed and implemented incrementally.

Launching the Export Software Organization

Severd steps need to be taken to launch the Export Software Organization and to ensure
that the charter and necessary resources are in place for the successful start up of the

Organization.

CHAIRMAN

PRES

IDENT

REPRESENTATIVE
APPOINTED BY THE
PRESIDENT

DEPARTMENT OF
[ TRADE REPRESENATIVE

REPRESENTATIVE
REPRESENTATIVE REPRESENTATIVE REPRESENTATIVE FROM GOVERNMENT
FROM EXPORT FROM INDUSTRY FROM A SOFTWARE GROUP REPRESENTING
ASSOCIATION ASSOCIATION COMPANY THE SOFTWARE
INDUSTRY
L T T
CHAIRMAN
PRESIDENT

SPECIAL
APPOINTEE OF THE
PRESIDENT

DEPARTMENT OF
[ TRADE REPRESENATIVI

ASSOCIATION

ASSOCIATION COMPANY THE SOFTWARE

INDUSTRY

REPRESENTATIVE
FROM EXPORT

GROUP REPRESENTIN

REPRESENTATIVE REPRESENTATIVE
FROMINDUSTRY FROM A SOFTWARE

REPRESENTATIVE
FROM GOVERNMENT H

Member ship of the Export Software Organization Board of Directors

Activity Action
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Secure initial funding from Government or private sector provides funding of sufficient magnitude
governmental sources to cover general operational expenses (not program expenses) for
one year confirming its commitment and enabling the development of
a structured organization

Government sets aside/allocates additional funds out of current
budget for release after the development and approval of program
spending plans

(The ESO could be funded by other means, including local PVOs
(Private Venture Organizations), and export focused assistance
operations such as USAID or European organizations.

Form Board of Directors Form Board of Directors consisting of senior representatives from:
with responsibility for

project launch Department of Trade

Department responsible for Support to Industry
Representative of the President
Representative of the Export Association
Representative of the Industry Association

1 representative from a Software Company

Each committee member needs to have the authority to second one
middle level manager from his organization to assist the Organization
through a substantial time commitment
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Activity Action
Initial Board of Directors Organizational
duties

Select a Chairman for the initial year from the Board of Directors

Time commitments for Board of Directors is estimated to be 20%
during Year 1, 50% for the Chairman

Formalize Board of Directors’ structure
Identify roles and responsibilities of Board members
Formalize overall approval process
within the Organization and the Board of Directors
within greater governmental structure
Secure the services of a full-time President/CEO for Year 1

President should come from a senior role in the software industry
and, ideally, should have experience in government. This role will
require strong capabilities in strategic planning, leadership, team
building, and working with government functionaries and
entrepreneurial management. This individual must be able to find
innovative ways to accomplish their objectives

Formalize initial funding details together with budget, accounting and
financial approval processes

Processes should be extremely tight to build a strong reputation for
the organization as an efficient well-run group and to assure that all
funding is used in the most effective manner

Secure office space and equipment, and hire needed staff
Operational

Formalize/approve Mission Statement

Approve Charter elements

Establish high level timeline for Year 1 activities

Initial Board of Director duties and activities

In the development of the Export Software Organization charter, the sdection of the
Presdent of the Export Software Organization becomes a criticd dement. Our
recommendation would be to find an externd candidate who has had experience and
successful involvement in the development of these programs in the past. The background
and experience leve of the President will be key for the success of the Organization. They
should have the following skills and background:

Precticdl experience in the development and management of internationd software
businesses

Internationd experience in the development of software industries in Irdland, Israd or
India

Proven track record of working successfully with quasi-government organizations

Willingness to relocate to Egypt for extended period of time (1 year contract with
options to renew for up to 3 years)
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In addition to the Organization, it will be important that certain advisors be avalable to
provide input and feed back on activities and programs operated by the Export Software
Organization. These advisors can provide ussful supplementary resources to the
Organization, providing specialized input, opinions and services on an as needed basisto the
Organizaion.
Various outside groups will take actions defined by the Export Software Organization and
then develop and implement programs accordingly. Thiswill ensure severd important factors
in the operation of the group indluding:
The Export Software Organization does not become a large organization that has
overlgpping functions with industry, government or education groups.
The Charter will focus on determining gods that are implemented through the working
groups reporting to the Export Software Organization
The Export Software Organization will have control over certain e ements directly, either
by staffing them directly or contracting the resources accordingly.

The respongbility for making operational changes will be driven down to the gppropriate
working.

SOFTWARE
DIRECTORATE

INDUSTRY WORKING
GROUP

INDUSTRY DIRECTION colmxlEEi’\‘cEET V‘\%E{KEI'NG REGULATORY REFORM EDUCATION WORKING
WORKING GROUP CROUPS WORKING GROUPS GROUP
I
T

EXPORT
Software Org.

I

INDUSTRY DIRECTION
WORKING GROUP

GROUPS

REGULATORY REFORM
WORKING GROUPS

I

EDUCATION WORKING
GROUP

INTERNET AND E-
COMMERCE WORKING INDUSTRY WORKING
GROUP
T T T T T
T T T T T

Model illustrating how working groups will report their progress to the Export
Software Organization

As shown in the mode above, we recommend that the Export Software Organization
provide direction to the various working groups for the industry. Each one of these working
groups will have the gaff and resources to achieve the gods agreed in advance. These
groups will then provide feedback and results back to the Export Software Organization
on aproject by project basis. This modd should maximize the contribution of each working
group but minimize the overlap between groups.
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In addition to the working groups listed above, additiond groups can be added as
appropriate.

Certain functions will need to be managed directly by the Export Software Organization in
order to provide necessary direction for the industry. These will include:

Creating a Market Research Center for the Software Industry. This center will provide
up-to-date information on the date of the software indugtry, particularly in the target
export markets, and relay this feedback to industry, educatiion and government
programs to best position the Egyptian software industry.

Development of regular training and education programs to keep the software industry
group members up to date on trends and devel opments.

Development and ddivery of abenchmarking study to be ddivered annudly. Thiswill be
areport card on the progress of the industry’ s development againgt the plan.

Resources to provide these services will need to be included in the Charter of the
Organizaion.

Roles and Responsibilities

We recommend the following roles and responghilities for Board members and working
groups.

Role Responsibility

Chairman Provides direction and advice to the Export Software Organization, and
ensures that the President and Board Members are maintaining their focus
on the charter of the group.

President Responsible for the development and implementation of the Industry
Software Plan for Egypt. Acts as liaison for industry, education, finance and
government.

Board members Responsible for their individual areas of expertise and involvement in the

Export Software Organization, also responsible for the success of the
Industry program

Working Group members Responsible for the successful development and deployment of programs in
each sector of the plan. Report back to the Export Software Organization,
and are measured each year on their success in meeting plan goals.

Market Research

An important dement of the Export Software Organization's work will be to develop a
research program to advise Egyptian offshore development companies of the business
opportunities in the North American market. The program would consist of three parts:

1. Research, development and ddivery of Offshore Development and US Market Reports.
2. Presentation of Market Research at offshore development conferencesin Egypt.
3. Quarterly updates of the Offshore Development Market Report information.

In addition to the Offshore Market Research, the Export Software Organization will dso
need to ensure that good market intelligence is broadcast back into the software industry
and associated groups. The development of this Market Research arm will ensure that the
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programs are effective and meeting the various requirements of differing dements of the
marketplace. Education inditutions, in particular, will need this input to ensure that they are
offering the most effective and reevant courses to their sudents. They will dso want to
ensure that they are developing the skills and capabilities that most useful for generating high
levels of revenue per employee in Egyptian software companies.

Sample market information needed could include:
Expected sze of the North American offshore software development market, for the
next four quarters and for next 1-3 years
Expected growth rates
Market segments likely to have strong and sustained growth
Forecast and outlook for the following key segments:
Mainframe and enterprise systems
BackOffice systems
Client-server computing
Operating systems
Databases
Groupware
E-commerce
Cugstomer Management Systems
ERP
Data Warehousing

Vertica ssgmentsinduding:
Financid/banking, Manufacturing, Trangportation,
Government, Retail, Utilities

Other factors impacting offshore software development:
Competitiveness
Project Management

Next Stages

The next stages outlined in this document represent the next logical moves in the creetion of
the Export Software Organization. The people involved in creating the Organization should
aso condder vigting successful Software Organizationsin other countries.

Vidgts to Irdand, Israd and India could asss in the formation and understanding of each
organization’s successful and more difficult trangtions. Seeing where others have struggled
should help avoid expensive mistakes in the early stages of development.

The industry development model we are proposing tekes advantage of Egypt's desre to
have this program led primarily by the software industry, but it actively encourages
participation of other groups to achieve optima results.
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Funding for this program could potentialy be driven from export-led organizations such as
US-AID and European AID groups. These groups have the advantage of having support for
software related programsin their charter and focus.

Short term/long term

The Export Software Organization should be considered a short-term implementation. This
would bein the category of 6 months from adoption of the plan at a nationwide leve.

The short-term tasks of the ESO will include:
Development of the framework of the program and the organization
Commence the research programs
Ddliver of training and education programs to the industry
Longer-term tasks would include:
Deveopment of the working groups with government organizations
Ensuring the longer term elements of the plan are being implemented and supported

Costs

We would expect the operating cogts for the Software Directorate to be in the region of $2
million per annum. Thisis based on the following criteria

Staff costs

Positions Salary Number of staff Sub-total
Administration 20000 3 60000
Director 400000 1 400000
Deputy-Director 250000 1 250000
Software Sector 15000 3 45000

Mgrs.

IT support 20000 1 20000

Assuming benefits at around 25% of sdary levels, we would expect the staff costs to run
around $1 million per annum.

Other dlowances for the Export Software Association include:

Staffing Equipment Travel Events  Facilities Other
$968,750 100000 100000 500000 75000 250000

This would make the total operating budget for the department in the range of $2 million per
annum. As the Export Software Organization would be supporting exhibitions and ddivering
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conferences to the indugtry, the events budget is likely to be high. In addition, the acquigition
and the development of reevant research materias for the industry would be sgnificant.

Codts should gart to diminish during the later years of the plan. As the industry matures
there will beindustry level funding of the ESO, thereby offsetting costs. Also there should be
a lower need for new development programs as the industry darts to prope itsdf with
greater market penetration and success.
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Internet and E-commerce

There are many higher-speed technologies that could be deployed in Egypt to enhance
Internet access. Some require large-scae telecommunications infrastructure investment and
changes, while others are lessintrusive.

We have summarized the key aspects of leading network technologies in the Technology
Overview section later in this section. The dternatives we present are not mutualy exclusive,
in fact, a combination of them will be used to enhance communications for various
companies, software parks, Internet Service Providers (ISP), universties, government
agencies and consumers in various locaions throughout Egypt. While our review and
recommendations focus primarily on enhancing communications for software companies, the
concepts can be extended to the other organizations listed above.

There are actudly two classes of problem to solve in providing software companies with the
quantity and quality of Internet access that will alow them to be competitive in the world
market. Please refer to the list and diagram below.

1. Connections from Egyptian Internet Service Providersto the Internet

2. Connections from software companies (subscribers) to Egyptian Internet Service
Providers

Egyptian I nternet Connections

| Subscriber to ISP I | |
=
== \}

Telco + Telco

| Central Central
Office Office
™ Teleo

elco

I N Central
Tellew Office }

Telco

| = = = Central
Central Office

Office ' <

\T_/ .
| EgypTel Network I -
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Many of the technologies described below are suitable for both types of connections, while
others may be better suited for just one. In this report, we have focused most of our
attention on the subscriber-to-ISP link. It is critica, however, that the total bandwidth
connecting Egypt to the Internet be increased in order to support higher-speed access within
the country.
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Recommendation Summary

It is important to understand that this document is not a network design for a new Internet
infrastructure. Rather, it recommends ways in which Telecom Egypt, the government and
private industry can work together to better support Egyptian software companies. It also
recommends severad combinations of network technology that could provide the bass for
solid growth in Internet usage and effectiveness in Egypt.

We have made our recommendations based on severd assumptions:

Software companies cannot compete effectively in world markets without high-speed
Internet access.

Nearly dl of the existing Egyptian software companies are located in or near Cairo. We
have not forgotten about the handful of software companiesin Alexandria and recognize
current government incentives for software companies to locate in other aress of the
country, but we have provided the most detailed recommendations for software
companiesin the Cairo metropolitan area.

Phase 1: Software Companies and Parks

Telecommunications Infrastructure

During Phase 1, Tdecom Egypt and the Egyptian government will need to invest in new or
enhanced communications infrastructure. We have sdected a technology dStrategy that we
believe will produce dgnificant bandwidth improvements with minimum invesment. (This
would require the minimum change the current sysem, and will supplement the new
sysems).

In addition to public infrastructure investment, the government may need to provide
subgdies for software companies 0 they will be adle to make the capitd investment
required on their ends of the enhanced communication links. The principa benefit for making
these cepitd investments, however, will be to enable Egyptian software companies to be
serious competitors in the world software market.

Subscriber-to-ISP Connections
Enhanced Connections

Internet Infrastructure Scenario 1 is most like the Stuation today, in which each subscriber is
connected to an ISP and each ISP is connected to the IDSC/RITSEC backbone. There are
one or two ISPs, like GegalNet, that connect directly to the Internet without passing through
the IDSC/RITSEC backbone (as depicted by the ISP on the bottom of the picture).

The key change in this diagram is the use of wireess links to provide sgnificantly greeter
bandwidth without the requirement to lay new cables. In addition, the picture shows use of a
variety of wired technologies that could be deployed over copper or fiber circuits.
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Internet Infrastructure
Scenario 1
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Key for Internet
Infrastructure Diagrams
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xDSL, ISDN, FT-1, T-1/3, Etherloop
(128 Kbps 10 45 Mops)

VDSL, T-1/3, OC-3+, ATM

(151 622 Mbys)

Internet Infrastructure Scenario 2 is built on an entirely different foundation. In this diagram,
the IDSC/RITSEC backbone, or that of a privatized backbone company, is deployed
throughout the Cairo metropolitan area, and eventudly throughout the rest of the country.
The backbone network is built usng frame rdlay or ATM technology and everyone,
subscribers and |SPs dike, connect to the network cloud. There will be some organizations,
and most resdentia subscribers, who will till connect directly to an ISP through the public
telephone network, but as arule, organizations connect directly to the backbone.

There are severd advantages to this scenario, most of which revolve around flexibility and
cost savings. Connecting subscribers to a packet/cdll network allows communication links to
be used much more efficiently because data traffic tends to be very bursty and there is
condderable idle time on dedicated circuits. Subscribers will generaly get better
performance at lower cost by have short connections to the backbone than they would by
paying higher charges for dedicated links to their ISPs.
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In addition, software companies, government and universties, by virtue of al being
connected to the same high performance network, have an enormoudy expanded range of
communication posshbilities anongst themsdaves (security issues of using a shared network
can be dedlt with reasonably effectively by current firewal products).

Findly, being connected to a backbone network rather than directly to one ISP gives
subscribers very red choice in moving easily from one ISP to another if they are not getting
acceptable sarvice from their present |SP. Making this move in scenario 1 requires ingaling
a new dedicated link to the new ISP — a source of considerable hasde and expense and
made worse by the typicd waiting time in Egypt to have new telephone linesingaled.

Internet Infrastructure
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Government Policy on Wireless Links

A find issue concerns government policy and regulations for communications links in Egypt.
As noted in the wirdess technology section on page 44, there are severd wirdess
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technologies that could provide superior bandwidth with very short lead times. For example,
one sysem from Canon would adlow a software park to connect to an ISP virtudly
overnight, providing access a tens of millions of bits per second for a one-time cost of less
than US$30,000 — far less than the annua renta (externa telephone company plus Telecom
Egypt surcharge) of a lower speed telephone line. These services could change connectivity
characterigtics rapidly.

The Egyptian government has been concerned in the past with losing their ability to monitor
communications that take place on private point-to-point circuits of this type. Consequently,
policy makers must resolve the conflict between the need for communications oversght and
providing the infrastructure to build a world class software industry. (Obvioudy security
remains a concern for al governments, however, there have been many improvements in
these technologies over recent years.)

ISP-to-Internet Connections

One of the early actions taken from this plan should be to increase the total bandwidth from
Egypt to the Internet. 1t makes very little sense to seed Internet demand within the country,
and to increase speeds between users and their 1SPs, if the backbone connections to the
Internet can not handle the increased load.

In addition, increasing the bandwidth to the Internet is essentid to improving the perception
of Egypt’stechnica capabilities to the outsde world. The smple fact today is that most web
gtes hogted in Egypt are extremely dow when viewed from outside the country — even Stes
for technology organizations like RITSEC (vww.ritsec.com.eg) are measurably dower to
load than they should be. Some software companies and severa budding E-commerce firms
in Egypt have taken to hosting their web Stes outsde of Egypt in order to improve page
loading speeds. The question that arises is how can a software firm in Egypt possbly sdl a
USfirm on ther technology prowessiif it takes 45 seconds to load their home page.

A related issue that needs to be explored immediately is whether privatization of the Internet
backbone currently managed by IDSC and RITSEC is appropriate in the future. There are
no smple answersto this question but it is quite possible that a commercid organization with
a sole focus on building and managing the Internet backbone in Egypt would offer superior
sarvice and economy.

Next Actions — Phase 1

It should be clear from the complexity of the technologies and the financia, geographic and
logigtical redlities of ingdling network facilities that the decisons to be taken next are not
ample. We recommend the following steps:

1. The Egyptian government should hire a conaulting firm that specidizes in large-scde
network infrastructure design, preferably a firm with Internet backbone knowledge and
experience working on networks with a country-wide scope.

2. The government should create a task force with oversght responshility for Phase 1
network design and deployment. Membership should include representatives from at
least the following organizations:

Export Software Organization
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10.

RITSEC

IDSC

Minigtry of Transportation and Communications
Telecom Egypt

MobiNil

Click GSM

Phase 2 task force

The Phase 1 Task Force and government-hired consultant should develop and publish a
project plan and set target dates that will lead to the roll out of Phase 1, 2 and 3.

The Phase 1 Task Force should work with the appropriate ministries to secure budget
approva and funding for the network upgrade project.

The Phase 1 Task Force should manage a pilot project to implement new, higher speed
technologies for one | SP and severa software companies.

The Phase 1 Task Force and the Export Software Organization should identify and talk
to those software companies that are mogt likely to need enhanced Internet connections.
The discussions should center around the following key issues.

cgpita funding,
ongoing expenditures for recurring and usage charges, maintenance and support,
interna network and hardware upgrades,
software upgrades,
traning,
securing landlord gpprovas (if new wiring or antennawill be required).
The Phase 1 Task Force should evauate whether privatization of the RITSEC-

controlled Internet backbone in Egypt is appropriate and, if so, creaste a plan for
achieving that god.

The Phase 1 Task Force should evaluate current bandwidth between Egypt and the
Internet and prepare a plan to increase that bandwidth commensurate with the expected
growth of Internet usagein Egypt.

The Phase 1 Task Force should determine whether any universities or government
agencies should be included in the Phase 1 deployment rather than waiting for Phase 2
(see the description of Phase 2 below.)

The Phase 1 Task Force should work with the government, Telecom Egypt and others
to ensure that suitable Internet infrastructure is provided in 10" of Ramadan, 6" of
October and other cities where software companies are being encouraged to locate.

Phase 2: Cairo Metropolitan Area

Once the needs of the software industry have been met, the infrastructure changes from
Phase 1 should support growing demand from other sectors of the economy. E-commerce
development, application hogsting and other topics discussed under Relaed
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Recommendations on page 31 will dl generate bandwidth demand within the country and to
other parts of the world.

Universities

Early in Phase 2, or perhaps during Phase 1, leading universities in Egypt should enhance the
speed of their connections to the Internet. Government funding may be required, however,
the Phase 2 task force should seek grants from network equipment providers and computer
hardware and software vendors for this purpose. It may even be possible to secure grants
during the bidding and contract negotiations with the firms vying to provide network
infrastructure equipment.

Government

During Phase 2, sdlected government agencies with higher bandwidth requirements should
be dlowed to upgrade their connection speeds. Military and other specidized organizations
may need to upgrade during Phase 1.

Increasing and Satisfying Commercial Demand

While Phase 1 of this plan is being deployed, it will be important to work with sectors other
than software to understand their bandwidth needs. Specific programs to stimulate demand
in other sectors will probably be appropriate, dong with promotiond activities to let people
know how much better the infrastructure has become.

Increasing Consumer Demand

ISPs in Egypt are currently doing a good job of recruiting new customers but consumer
demand is limited by the sheer number of PCs in Egypt. Programs to lower PC prices at
retail, perhgps using the “free PC” mode being tried in the UK, US and other countries,
could help.

The government or Export Software Organization may want to condder launching a
campaign to heighten awareness of the power, versatility and usefulness of the Internet. This
type of Internet literacy campaign, perhaps aimed at developing a sense of nationd pride by
positioning Egypt as the “mogt wired nation” in the region could be effective. Because Egypt
dready enjoys a reputation as the leading source of software expertise in the Gulf, and
because of the close links between the software industry and the Internet, it is a logicd
extenson of Egypt’s software reputation to position Egypt as an Internet leader.

Next Actions — Phase 2

We recommend the following actions

11. The government should gppoint a Phase 2 Task Force to plan for the roll out of
enhanced Internet bandwidth throughout the Cairo area.

12. The task force should evauate technologies and lessons learned from the deployment of
Phase 1 in sdlecting the best network aternatives for the rest of Egypt.

13. One member of the Phase 2 task force should be a delegate to the Phase 1 task force to
ensure congstency and continuity between the two phases of Internet devel opment.
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Phase 3: All of Egypt

Extending enhanced Internet access to dl of Egypt in Phase 3 will be a significant chalenge,
but the infrastructure enhancements and lessons learned in Phases 1 and 2 will make the
work easier. It will be critica to define areas of highest demand and evauate then-current
technologies to sdect the best fit.

Next Actions — Phase 3

We recommend the following actions:

14. The government should appoint a Phase 3 Task Force to plan for the roll out of
enhanced Internet bandwidth throughout the country of Egypt.

15. The task force should determine priorities and develop a plan for deploying higher-
speed Internet access to Alexandria, 10" of Ramadan, 6" of October, Upper Egypt,
Sna and other aress of the country.

16. The task force should evauate technologies and lessons learned from the deployment of
Phases 1 and 2 in selecting the best network dternatives for the rest of Egypt.

17. One member of the Phase 3 task force should be a delegate to the Phase 2 task force to
ensure congstency and continuity between the two phases of Internet devel opment.

Related Recommendations

E-commerce Development

In addition to the extensons and improvements to the Internet, there are a number of
opportunities for Egypt to take advantage of E-commerce technology in other spaces.

Development of E-commerce initiatives make a greet ded of sense for many indudries in
Egypt, paticulaly ones tha are impacted by supply chain characteristics where
manufacturers could get closer to potentiad partners and end users as aresult of the activities.

The following table illustrates some of the US based E-commerce activities and companies
that have implemented them in the US. Some of these industries would be candidates in the
Egyptian marketplace.

Industry Applications Example
Banking On-line banking BankBoston
High tech manufacturing Supply Chain management Cisco Systems
Insurance Policy applications Intuit
High tech wholesalers and Procurement and auctions OnSale.com
retailers
Education Distance learning NTU
Clothing and retail Configuration management Lands' End
and E-commerce
Telecommunications Video-conferencing AT&T
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Publishing Business to business Ziff Davis
content, newsfeeds

Stock market Stock trading Charles Schwab

Supply Chain opportunities may be one of the best E-commerce opportunities for the
Egyptian market in generd. As the table beow illudrates, there are many ways tha
improvements could be made for specific functions in the supply chain.

Function Desired improvement

Inventory management Cut inventory volume

Ensure that products are delivered on time in most efficient

. manner
Manufacturing management

Cut manufacturing cycle times

Increase revenues

Procurement Reduction in costs of goods produced

Distribution management Improved sales and delivery timeframes

Reasons for Supply Chain Management systems

Application Service Providers

One means to increase computer usage in Egypt would be to promote application renta for
busness and government computer users. Application rentd diminates the sometimes
sgnificant purchase cost for mgor computer applications and can even provide cost savings
for everyday applications such as Microsoft Office.

Application rentd is a new concept in the computer industry and relies on users having
reliable, higher bandwidth connections to the Internet. The computers on a user’s network
use the Internet to connect to an Application Service Provider’s computers where the rented
applications are housed.

Twenty-five companies formed the Application Service Provider Industry Association
(Www.aspindustry.org) in May 1999. The following description is taken from their web Site.

An gpplication service provider manages and ddivers gpplication capabilities to
multiple entities from data centers across a wide area network. An ASP may be a
commercia entity, providing a paid service to customers or, conversely, a not-for-

profit or government organization supporting end users.

The Application Service Provider (ASP) indugtry is a rapidly emerging segment of
the computer industry. Many different kinds of companies are involved in the ASP
industry, and these include computer software and hardware companies, network
service providers, Internet service providers (ISPs), and ASP companies.

An gpplication service provider manages and ddivers gpplication capabilities to
multiple entities from data centers across a wide area network.

ASPs give cusomers a viable dternative to procuring and implementing complex
sysems themsdves. In some cases, ASPs even provide customers with a|
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comprehendve dternative to building and managing internd information technology
operations. ASP customers also are able to control more precisaly the total cost of
technology ownership through scheduled payment schemes.

There is one direct and one indirect advantage to developing an ASP industry in Egypt. The
direct benefit is to increasse the use of more sophisticated application software in Egyptian
industry by diminating the high purchase price. Gregter use of financid, inventory, data
warehousing and other software should help make Egyptian businesses more efficient and
more competitive in world markets.

The indirect benefit relates to perceptions of software value and regard for intellectua
property in Egypt. Software vendors in Egypt face a very strong saes objection because
many Egyptians ascribe little value to an intangible commodity like software. Systems
vendors in Egypt routinely succeed in charging acceptable prices for hardware but are
unable to do so for software. Further compounding the problem, because of the low regard
for the vdue of software, many people fredy copy software with no thought of intellectua
property law violation.

A software rental strategy could be a mgjor boost for software vendors because they will
derive revenue from software rentals. In addition, consumers and business people will not
be able to freely copy the rented software for use on other computers.

Reduced Cost Computers for Consumers

Various companies in the United States, the UK and other countries have begun to sell very
low cost computers, in some cases actudly giving the computers away. The business plan is
usudly to sdll or give away the computer but:

require the user to sign a one, two or three year contract for a service. This modd is
often used by 1SPs who give away the computer in return for a long term monthly
Internet access plan.

force the user to view advertisements on the edge of the monitor whenever the computer
IS powered on.
Either of these drategies could hep further the deployment of PCs to consumers and
promote the use of the Internet. The first strategy practicaly guarantees the use of the
Internet because access is bundled with the PC.

Web Content

A large pat of dimulaing demand for Internet use by organizations and individuds is
providing attractive and useful places for them to go. Connectivity without content is
obvioudy of little vaue. In this report, however, we have chosen not to address content
development, largely because there are dready many excdlent sources of web content in
Egypt as aresult of both government and private sector initiatives, dong with new programs
like RITSEC' s Globa Campus (www.globa campus.com.eg).

A related issued, dso not addressed in this report, is the availability of content in Arabic for
the mgority of Egyptians who are not fluent in English.

Technology Overview
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Common Acronyms and Abbreviations

For the reader’s convenience, we are providing the following li of commonly used
networking acronyms and abbreviations:

ADSL
bps
BRI
CBR
CIR
CO
Coax
DS3
DSL
E-1
E-3
FT-1
Gbps
HDSL
HFC

| SDN
ISP
ITU
ITU-T

Kbps
Mbps
PRI
T-1

T-3

telco
VDSL
xDSL

Page 34

Asymmetric Digita Subscriber Line

bits per second

Basic Rate Interface (for ISDN)

Committed Burst Rate (for frame relay networks)

Committed Information Rate (for frame relay networks)

centra office (location of telephone company switching equipment)
Coaxid cable commonly used in cable TV systems and older LANS
SeeT-3

Digitd Subscriber Line

Name used in the US for European T-1 circuits operating at 2.048 Mbps
Name used in the US for European T-3 circuits operating at 139.264 Mbps
Fractiond T-1 circuit

gigabits (billions of bits) per second

High bit rate Digitd Subscriber Line

Hybrid Fiber Coax

Integrated Services Digita Network

Internet Service Provider

Internationa Telecommunication Union

Internationd  Tdecommunication Union — Tdecommunication Standardization
Sector

kilohits (thousands of bits) per second
megabits (millions of bits) per second
Primary Rate Interface (for ISDN)

Digital circuit operating at 1.544 Mbps in North America and Japan, and at 2.048
Mbpsin most of the rest of the world.

Digitd circuit operating a 44.736 Mbps in North America and Japan, and at
139.264 Mbps in most of the rest of the world; more properly known asa DS-3
arcuit

telephone company

Very high bit rate Digital Subscriber Line

Shorthand notation for various types of Digita Subscriber Line technology
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Switched Telephone Services

56K Modems

Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to
Internet

up to 52,000 bps | up to 33,600 bps unlimited Yes No

Modems capable of operating at up to 56,000 bps over ordinary copper telephone lines
employ the technology of ITU-T recommendation V.90, which was adopted in September
1998. Such modems are widdy available and are dready in use in some places in Egypt.
The key limiting factor for use of 56K technology, however, is that one end of the didup
connection mugt be a digita circuit. Typicdly, the consumer or business didup customer
uses a conventiona analog line and dias into an ISP or corporate location that has either an
ISDN PRI or T-1 circuit as shown in the picture below.

Anatomy of a 56K Connection

Digital Cannot be 56K
(e.g., T-1or o because it is
ISDN PRI) 'L—_ — analog on both

ends

Telco —————— Telco

| Central Central
=+ Office Office
N :
I Telco
Central
Telco Central

| Central :
. Off
office © = i Analog

\ -
Digital
(e.g., T-1or

ISDN PRI)
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In addition to requiring a digital circuit on one end of a 56K connection, it is aso important
to redlize that a 56K modem connection is asymmetric — the upload speed is redtricted to
conventional analog modem speeds of either 28,800 or 33,400 bps (as specified by ITU-T
standard V.34bis). It is only the download speed that has the potentiad to reach 56,000 bps
as shown in the diagram below.

© 1999 The Harvard Computing Group, Inc. Page 35

HARVARD



Expolin K - Detailed Software Industry Development Plan / October 1999

56K Modems

To Internet or
corporate data
center

33.6K /288K >

" 56K

From Internet or
corporate data
center

© 1999 Harvard Computing Group, Inc.

In many countries even the top speed of 56,000 bps is illusory, because the power required
to transmit above 52,000 bps is greater than the tranamit power alowed by the telephony
regulatory body (e.g., the Federa Communications Commisson (FCC) in the United States
and the Canadian Radio-tdevison and Teecommunications Commisson (CRTC) in
Canada).

Further compounding the problem, 56K technology is very dependent on the quality of the
dided circuit each time a modem completes a connection. In the United States, connections
in the 42-46,000 bps range are very common, while connections as fast as 50,000 bps are
quite unusud.

The primary advantage of 56K modem technology isthat it can be deployed with little or no
infrastructure changes by Telecom Egypt, assuming existing copper circuits will support
speeds approaching 50 Kbps. The most significant expense is on the part of the ISP or
corporate data center that wishes to offer 56K diaup connections and must first ingtall a T-1
or ISDN PRI circuit and the supporting hardware.

The greatest uncertainty about 56K technology is knowing what maximum speed the copper
phone lines in Egypt will support. The maximum speed will vary by location, and even by
time of day in any one location, depending on the telephone company centra offices through
which cdls pass, and on the specific copper circuits over which agiven cdl is completed.

It is quite likely that some locations will find 56K to be advantageous while others see no
advantage at dl.

Switched 56
Downlink Speed Uplink Speed Max. Distance = User to ISP ISP to

Internet

56,000 bps unlimited Yes No

Page 36 © 1999 The Harvard Computing Group, Inc.

HARVARD



Expolin K - Detailed Software Industry Development Plan / October 1999

Switched 56 service is ateco digitd service offering that ddivers true 56 Kbps bandwidth
in both directions. Both ends of the circuit must be provisoned for this service, so an ISP
and a software company, for example, must both have the correct equipment in place.

The high-qudity digitd bandwidth of Switched 56 is available on demand, so users only pay
for the sarvicewhileit isactudly in use

If Switched 56 service is not widely available in Egypt today, it probably makes more sense
for Telecom Egypt to invest in other higher bandwidth dternatives than to deploy Switched
56 serviceto its customers.

ISDN
Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to
Internet
BRI: 128,000 bps unlimited Yes No
PRI: 2 Mbps

ISDN technology uses existing copper telephone circuits but requires different equipment in
both the telco centrd office and on the customer premises. An ISDN Basic Rate Interface
(BRI) provides two B-channds, each of which operates at 64 Kbps. The B channels can be
used independently for either voice or data, or can be connected together by software to
provide a single 128 Kbps connection. An ISDN Primary Rate Interface (PRI) provides
either 23 64 Kbps B channels (North America and Japan) or 31 B channels (in mogt of the
rest of the world).

ISDN is primarily a didup technology, though dedicated (“aways on”) ISDN circuits are
possible. Cal completion times range from two seconds to less than one second, in contrast
with conventiond andog lines on which diding and modem handshaking typicaly take 15
30 seconds before data transmisson can begin. Once an ISDN cal is connected, many
tel cos charge a per-minute usage fee in addition to the monthly service charge.

The quick connect feature makes ISDN ided for frequent, short cdls for such Internet-
related activities as checking emall, transferring files or browsing the web. However, if
Telecom Egypt charges a per-minute fee for 1SDN, this service is less wdl suited for
continuous access over long periods of time.

If the facilities are not dready in place, ISDN would require substantia investment by
Telecom Egypt to equip COs serving software parks or individua software companies with
ISDN hardware and software. In addition, the ability to offer ISDN in any given telephone
exchange is dependent on the qudity and length of the exigting copper lines; it is not a given
that ISDN can be provided over dl in situ copper circuits. On good quality copper, the
maximum distance for ISDN is agpproximatey 5500 meters from CO to subscriber
premises.

Equipment charges for users are greater than for analog modems are not prohibitive.
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Dedicated Services

T-1/E-1
Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to

Internet

1.5 Mbps (North America/Japan) unlimited Yes Yes
2.0 Mbps (elsewhere)

T-1 circuits are the digital backbone of data networks worldwide. Lower and higher speed
digitd circuits are dso common but the T-1 pipe is a fundamental building block. T-1
bandwidth in North America and Japan is 1.544 Mbps but consists of 2.048 Mbps in most
of the rest of the world. E-1 is the designation used in the US to refer to the 2 Mbps variant
to differentiate it from the 1.5 Mbps format (the E is E-1 stands for European).

T-1 bandwidth can be ddivered on copper or fiber circuits and is provided in ether
channdlized or non-channdlized format.

Channelized T-1 provides either 24 (US/Jgpan) or 32 (elsewhere) 64,000 bps circuits.
Each circuit can be used at the full rate or can be further subdivided by customer
premises multiplexers.

The non-channelized format delivers the full 1.5/2.0 Mbps bandwidth to the user and
requires tha the user provide bandwidth management equipment at the ends of the
circuit.
Equipment iswiddy available to ddliver a portion of a T-1 circuit, known as a Fractiond T-
1 (FT-1), in cases where a user does not require the full T-1 bandwidth. FT-1 bandwidth is
usualy available in quantities such as 256, 384, 768 and 1024 Kbps (North America and
Japan).
Deploying additiona T-1 circuits in Egypt should be rdatively smple as both the telco and
subscriber equipment is reedily avallable in the market. The qudity of instaled copper and
the waiting time to have new copper lines inddled are potentidly significant problems,
however. One drawback to T-1 circuits is that they are a point-to-point, wire-based
technology — each T-1 circuit is a separate entity, so connecting 50 locations requires 50
Separate circuits.

Depending on the locations of a software park or software company and its ISP, it is
physicdly possible to bypass Tdecom Egypt and implement T-1 service by laying fiber or
copper circuits directly between the two parties (regulatory issues notwithstanding). If a
subscriber and its ISP are close to each other and they can secure the rights of way to lay
cable, this could be an inexpensive way to provide high-bandwidth at a fixed cost. Note that
one drawback of an arrangement like this is that the subscriber loses flexihility; it may be
prohibitively expensive to change to a different 1SP because the fixed circuit cannot be
moved. Further, if the circuit goes down or is physicaly damaged, the two parties on the
ends of the wire must effect repair because Telecom Egypt is not involved.
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T-3/E-3
Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to

Internet

45 Mbps (North America/Japan) unlimited Yes Yes
34 Mbps (elsewhere)

T-3/E-3 circuits are the next important step up in the digital transmission hierarchy. A North
American T-3 dircuit is equivaent to 28 T-1 circuits and is available ether channdlized or
non-channelized. The E-3 format includes 16 E-1s.

The primary difference between T-1 and T-3 is that T-3/E-3 circuits generdly require fiber

optic cabling ingtead of copper telephone wire, consequently, these higher bandwidth
circuits cannot be deployed casudly over existing copper.

SONET/SDH and Optical Carrier

Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to
Internet
OC-3: 155 Mbps unlimited Yes, but not Yes
0OC-12: 622 Mbps in the
0C-48: 2.4 Gbps foreseeable
0C-192: 10 Gbps future

The optica carrier hierarchy identifies bandwidth bundles that can be carried over fiber optic
cabling. Much of the backbone of the Internet, i.e., the ultra-high-speed circuits at the center
of the Net, operate at OC-12 and above. New US telecommunications companies such as
Qwest have deployed fiber networks running at OC-192 speeds. In the United States and
some other parts of the world, it is increesngly common for large multi-nationd firms to
lease fiber circuits operating a optica carrier speeds to satisfy their ever-increasing
demands for bandwidth.

It is unlikely that any software company in Egypt would need anything approaching OC-3
Speeds in the foreseeable future. As the demand for Internet connections in Egypt grows
over the next five years, however, it is quite likely that Egypt’s connections to the Internet
backbone will move to optica carrier speeds.
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Cable Modems

Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to
Internet
one-way modem Yes No
1.5to 10 Mbps 33,600 bps
two-way modem Yes No
1.5 to 10 Mbps 300 Kbps

Cable Modems tranamit over the coaxia cable commonly used to deliver cable televison
sgnds to homes. Cable sysems have traditionaly been used for smplex (one-way)
transmisson and many older systems cannot support full duplex (two-way) transmisson
without significant infrastructure upgrades.

It is possible to avoid massve upgrades and till provide Internet access on older cable
systems by employing one-way modems on the coax cable for the downlink, but requiring a
telephone line and modem for the uplink. While this does dlow a cable operator to provide
Internet access service, it is certainly not as effective as the full duplex modems described in
the next paragraph. For one thing, the user must did the uplink connection before using the
sarvice, 0 it isnot a dedicated facility.

Cable sysems deployed in the last decade often have been planned with full duplex
transmisson in mind, so the capitd costs to implement two-way service are consderably
lower. The newer systems are referred to as HFC (hybrid fiber coax) because they usudly
incorporate fiber optic cabling for increased bandwidth and rdiability from the head end
(central location at the cable company) to neighborhood ditribution points. The links from
the didtribution points to homes and businesses consst of coaxia cable. Just as televison
sgndsare dways ariving a ahome, on atwo-way system, Internet service is dways on.

There are two problems inherent in cable modem services, both of which result because the
cable network becomes, in effect, aneighborhood LAN.

1. Thereisa potential security risk: it is quite possble for someone to observe traffic
from other computers in the neighborhood or to browse the hard drive of other
computers on the cable. Most cable companies implement software that only alows
certain types of traffic on the network, however, some risk is ill present. Users can
ingal additiona security software on their premises to further mitigate the risk.

2. Bandwidth is shared: the more people in a given neighborhood that sign up for and
use the cable Internet service, the dower the response becomes for everyone. To
combat this problem most cable operators over-engineer their networks and continualy
monitor traffic levels in each neighborhood. If traffic increases past a predetermined
threshold, the operator will subdivide the network to improve performance.

Whether they use oneway or two-way modems, cable-based Internet services are
asymmetric, that is, they provide considerably greater speed on the downlink than the uplink
direction. They work extremely well for web browsng and email and are well suited for
home or small business use if email and the web comprise the primary usage.
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Cable modems are not likely to be suitable for use, however, by a software company that
frequently ships large files in the outbound direction (this is epecialy true when the uplink is
a tdephone line for a oneway cable sysem). Highly symmetric gpplications like video
conferencing will not function well on cable networks ether.

Digital Subscriber Line (DSL)

The teerm DSL gpplies to a family of technologies with quite varied requirements and
capabilities, but they share one very important common feature — they dl run over ordinary
copper telephone wires. Mogt varieties of DSL are designed to operate in addition to
conventiona analog phone service, on the same copper wire pair, without interference.

However, despite the generd smilarities of the DSL technologies, individua types of DSL
vary consderably in speed, distance and tolerance of lower quaity copper circuits. The
latter point regarding copper qudity is extremely important as dl DSL services are intolerant
(to varying degrees) of low qudity circuits. To complicate matters even more, not al
vaiaions of even the same type of DSL are compatible. There are, for example, multiple,
incompatible types of HDSL and ADSL (both of which are defined beow). The
incompetibilities can make implementing DS extremely tricky for a telephone company. It
may not be possible for two different forms of DSL coexidt in the same wire bundle within
the telephone network.

The acronym XDSL is frequently used to refer genericdly to the various types of DSL.
xDSL, includes, ADSL, IDSL, HDSL and others. In this report, we will concentrate on
three xXDSL varitiesthat are most likely to be useful in Egypt in the next five years.

DSL requires specid equipment in telco COs to separate conventiona voice sgnas from
the DSL sgnds. Mogt DSL varieties aso require a “splitter” a the customer end of the
circuit, however, there is one variety that does not — see G.Lite below.

ADSL
Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to
Internet
from 128 Kbps from 64 Kbps up to Yes No
to 8 Mbps to 768 Kbps 5500 meters

Asymmetric Digital Subscriber Line (ADSL) is frequently promoted as the ided form of
DSL for consumer and smal business Internet access. The word asymmetric in the name
suggests that the use of the circuit is not balanced. Indeed, the typical ADSL line offers three
to ten times as much bandwidth from the network to the subscriber asin the other direction.
Many Internet gpplications are asymmetric by nature, s0 ADSL may be a good fit. Web
browsng in paticular typicdly involves sending smdl amounts of information out, eg.
http:/AMww.harvardcomputing.com, and receiving a large quantity of information back in the
form of apage full of text and graphics.

Typica downstream/upstream combinations for ADSL include:
384 Kbps/128 Kbps

768 Kbps/384 Kbps
1500 Kbps/384 Kbps
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6100 Kbps/640 Kbps
8200 Kbps/768 Kbps
Maximum speeds for ADSL are heavily dependent on the length of the connection from the

subscriber to the CO. As an example, the maximum possible speed drops by afactor of six
when the CO-to-subscriber distance is doubled.

A dgnificant advantage of ADSL is thet it is “dways on,” that is the circuit is aways
connected. Every request to send information happens immediately because there is no
diding dday.

ADSL istypicaly deployed as shown in the diagram below.

Telaplrone Contral Office
Copper
Loop Main
Diztribotion

Bocassto

the Wi d

ADSL with Single Splitter figure1

Source: Page 2 of the G.Lite white paper from Orckit Communications Ltd. at
http: //www.or ckit.convglite.html

While ADSL is an “aways on” service, one US phone company, USWest, introduced an
on-demand verson of ADSL in September 1999. Once the user connects, the service
remains connected for as long as two hours, and once disconnected, the user can reconnect
after five minutes. Users do face the prospect of not being able to connect during busy
periods, in effect receiving an engaged signd, but are free to try again a any time. USWest
charges 30% less per month for on-demand ADSL than for conventional ADSL.

G.Lite

Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to
Internet
from 128 Kbps from 64,000 bps up to Yes No
to 6 Mbps to 768 Kbps 5500 meters
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G.Lite, dso known as Universal ADSL, operates a a lower maximum speed than ADSL
but has the congderable advantage of not requiring ingtdlation of a hardware splitter at the
customer premises. Consequently, the service provider can turn anew customer on from the
centrd office without requiring adte vigt.

ITU-T adopted a recommendation for G.Lite in mid-1999 called G.992.2.
In contrast to the ADSL picture above, G.Liteisingtalled as shown below.

[ [ 1
[ ] [ ]
Telephone Central Office
Copper
Loiop Main

|
I
I
I [i=tribukion
I
I

ADSL Modemn o

G.Lite ADSL - Splitterless Operation figure2

Source: Page 3 of the G.Lite white paper from Orckit Communications Ltd. at
http: //www.or ckit.convglite.html

HDSL
Downlink Speed Uplink Speed Max. Distance = User to ISP ISP to
Internet
1.5 Mbps (North America/Japan) up to Yes Yes
2 Mbps (elsewhere) 3600 meters

High bit rate Digital Subscriber Line (HDSL) isa symmetric link, offering equa bandwidth in
both directions, and is gppropriate when communication requirements are more balanced or
when outbound transmissions exceed inbound. Applications that are good candidates for
HDSL include video conferencing, high volume outbound file transfers and web server
hogting. Because the latter two are common activities for software companies, HDSL is
likely to be more important for some indalations than ADSL.

HDSL is the most widely deployed xDSL technology because it was the firs to be
developed as telephone companies sought dternative technologies for providing T-1 speed
circuits.
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VDSL
Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to
Internet
up to 52 Mbps up to 6 Mbps up to Yes Yes
1500 meters
1.5 Mbps (North America/Japan) up to Yes Yes
2.0 Mbps (elsewhere) 1500 meters

Very high bit rate Digitd Subscriber Line (VDSL) operates at extremely high speeds, up to
52 Mbps/6 Mbps asymmetric or 13 Mbps symmetric, over rdatively short distances. It is
typicdly used in conjunction with telco deployment of fiber circuits that come reasonably
close to the customer premises. Typicdly the telco deploys fiber to the curb, building
basement or a neighborhood junction point, and uses VDSL for the last few meters to the
custome.

Although VDSL equipment is avalable from numerous vendors, it is not widely deployed,
primarily because of the copper digance limitation and resulting fiber deployment
requirement.

In Egypt, VDSL is most likely to be codt effective for software parks rather than individua

companies because of the infrastructure investment. It could be a very attractive dternative
for software parksin lieu of running fiber the entire distance to the park.

Etherloop

Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to

Internet
125 Kbps to 10 Mbps 6400 meters Yes No

EtherLoop, from Elastic Networks (a subsdiary of Nortel Networks) is the newest
technology reviewed in this document and offers savera very interesting characteristics that
could make it extremdly attractive in Egypt.

EtherLoop implements Ethernet-like LAN service on ordinary local loop copper telephone
lines without interfering with existing telegphone service. In this regard, it sounds like DSL but
its inventors clam it is much less intrusve than DSL because, among other reasons, it uses
lower-powered signds that do not interfere with andog telephone or even xXDSL signa's that
might be in the same wire bundle.

EtherLoop dlows deployment of LAN-like connectivity through the telephone network,
which would be of sgnificant vaue for connecting a software company to an 1SP. Much of
the focus for Elastic Networks and their current didribution partners is on hotds,
gpartments, condominiums and small office parks, in which there are multiple computers that
need to connect to the Internet. New Egyptian software parks clearly fit quite nicely into this
scenario.

Wireless Services

Wirdess services are extremdy dtractive in areas with an insufficient, poor quaity or non-
exigent ingtalled base of copper and fiber circuits. While there are fiber and copper telco
circuits throughout Egypt, many are not capable of supporting the higher speeds required
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for a software company to be a world-class competitor. Wireless technologies could be an
excedllent meansto bridge that gap.

Many wireless products are hampered by topography and weather though that should not
be a problem in Caro. The geography and climate of Caro present an exceptiond
opportunity for the use of wirdess services.

The terrain of the city and surrounding area is reasonably flat and free of obstructions
(other than buildings) that would block line-of-9ght sgnds.

There are higher devations on the outskirts of Caro from which line-of-sight or
broadcast services could reach many buildings in and around the city.

Signd qudity will not be affected by wegther, as is common in many other parts of the
world, because of Cairo’slow humidity and absence of rain, snow or fog.

Other dities in Egypt that share Cairo’s terrain and climate features are equaly well suited
for wireless services. Wireless can dso be an excdlent means to provide new or enhanced
voice and data service in sparsdy populated regions where the cost of stringing cable can be
prohibitive.

Wirdless technologies fal into two broad categories, broadcast and point-to-point.
Broadcast technologies, like ordinary radio and televison, can be received by anyone with
the appropriate equipment who is within the broadcast area. Point-to-point technologies
require fairly precise equipment setup to aign the tranamitter/receivers on each end of the
circuit. Once that has been done, however, they are not only effective but also quite secure
because there can be only one receiver in the line of sight.

It isthe later property that has caused the Egyptian government to prohibit, or at leest place
severe redrictions, on wireless technologies in order to prevent their use for clandestine
adtivities. If this policy is Hill true, it will severdly limit the goplication of a highly desrable
technology for enhancing Internet bandwidth.

Microwave
Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to
Internet
1.5 or 2.0 Mbps to 45 Mbps 30-50 km Yes Yes
(without
repeaters)

Microwave is aline-of-sight transmisson medium using radio frequency sgnals. It is a point-
to-point, not broadcast, medium so each company or software park requires its own
microwave link. However, this festure also provides good security asit is only possible to
intercept a microwave dgnd if you are in the direct path between the transmitter and
receiver.

Microwave links have been part of the world's public telephone networks for decades and
have been used to build private point-to-point links as well. Given the postive attributes of
the landscape in Egypt, especiadly around Cairo, microwave connections to/from software
parks are a very logical dterndtive. The capital cods for antennae indtallation may be too
high for individua, smal companies but should be affordable for medium to large companies.

© 1999 The Harvard Computing Group, Inc. Page 45

HARVARD



Expolin K - Detailed Software Industry Development Plan / October 1999

One drawback of some microwave sysems is that they utilize licensed radio frequencies so
that each ingtallation is subject to alicensang and gpprova process.

Satellite
Downlink Speed Uplink Speed Max. Distance | User to ISP ISP to

Internet

400 Kbps 33,600 bps unlimited Yes No

Mog satdlite communications employ satellites in geosynchronous equatorid orbits, that is,
the satellite’' s orbit over the equator is timed to coincide with the rotation of the earth. This
type of orbit causes the satdlite to appear Sationary from the ground, which diminates the
need to relocate or change the aim of earth-based antenna.

There are two significant advantages of satdlite links:

Satellites provide a broadcast medium. Any antenna that can “seg’ the satdlite (i.e, the
satdlite is above the locd horizon) and can tune to the correct frequency can send and
receive viathe satellite.

Satellite links can be used in remote or hard to access locations without the need to
secure rights-of-way on the ground or to lay cables.

There are two compensating disadvantages of satdllite transmisson:

Satellite broadcast can be received by any antenna that can see the satdlite, which
presents a potentia security risk (encryption can ameiorate the risk sgnificantly).
Because geosynchronous satellites are gpproximately 22,300 miles above the earth, the
round trip delay for tranamissons is up to one-haf second. The dday can cause timing
problems with certain data transmissons and can be annoying to humans waiting for
transmissons to complete.
The ddays inherent in sadlite trangmisson make it unsuitable for highly interactive
applications such as web browsing or online chat, but are less noticeable for one-way
applications like file transfer. Some 1SPs in Egypt have been using Zaknet to download files
viasatellite and there is some more recent corporate use as well.

The technique used by most Internet-via-satellite services to hide some of the inherent delay
IS to use the satdlite in the downlink direction only. In the uplink direction, they employ an
ordinary diadup telephone line, which accounts for the highly asymmetric transmisson ratesin
the table above.

The next severa years may change the dynamics of sadlite transmisson radicaly. For
example, Nortel Networks has announced plans to deploy a satellite network in Europe in
late 1999 that will offer downlink/uplink speed combinations such as the following:

38 Mbps/160 Kbps  (target market: samdl office’lhome office)

38 Mbps/384 Kbps  (target market: small and medium businesses)

38 Mbps/2 Mbps (target market: medium and large businesses)
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Laser/Optical

Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to
Internet
1.5 or 2.0 Mbps up to 45 Mbps 7-10 km Yes No
622 Mbps 2.5km Yes No

Opticd point-to-point services operate in a smilar fashion to microwave links but use laser
light beams instead of radio waves. Like point-to-point microwave, these links require smal
transmitter/receivers that can be mounted on top of a building or even in a window. Optica
links could be very effective between certain locations in Cairo and elsawhere in Egypt and
are well suited for User-to-1SP connections. Optica links from an ISP to the Internet are
less practica because of the distance limitations.

A further advantage of optica transmisson is that it does not use or interfere with licensed
radio frequency spectrum so it does not require government gpprova in most countries.

Packet Radio

Downlink Speed Uplink Speed Max. Distance = User to ISP ISP to

Internet

56 — 170 Kbps Yes No

Packet radio services utilize the GSM cdllular network for data transmission. Unlike current
cdlular modems that tie up an entire channdl and are limited to approximately 9600 bps,
packet radio makes dramaticaly more efficient use of cdlular channds through the use of
packet switching, achieving much higher throughpuit.

GSM packet services are in very early deployment stages but should become more widdy
available over the next two years. It is unlikdly that a software company would rely on
packet radio asits primary Internet connection, however, these services would make it very
smple for a software company to incorporate high speed Internet access into product
demondtrations or training classes in any location. There would be no need to worry about
whether a particular prospect/customer location or seminar facility had Internet connections
of sufficient bandwidth — the software company would merely bring its Internet connection
with it in alaptop.

Data Network Services

Frame Relay

Downlink Speed Uplink Speed Max. Distance @ User to ISP ISP to

Internet

up to 1.5/2.0 Mbps unlimited Yes No

Frame relay networks provide very efficient use of network bandwidth through packet
switching, and provide customers with up to T-1/E-1 access speeds to the network. Frame
relay networks give customers the option to choose a minimum amount of bandwidth they
will dways want, known as the Committed Information Rate (CIR). In addition, customers
can sdect two levels of burstable bandwidth to handle excess demand when required. The
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network provider does not guarantee that the burst bandwidth will always be avallable, but it
usudly will be.

Customers pay a flat monthly fee plus additiond charges based on actud usage, which
typicaly makes the service much more affordable than ingtaling fixed cost, high-bandwidth
circuits that may be underutilized for much of a month. To restate the vaue propogtion to
the user, indead of paying “per mile per month” for bandwidth they may only need
occasondly, frame rday offers“dadtic’ bandwidth and fees based primarily on usage.

Frame relay may not be more cost effective for user-to-ISP connections over shorter
distances such as those in and around Cairo, especialy for asingle user location. In Cairo, a
dedicated circuit, either wired or wirdess, may be a better dternative. Frame relay tends to
be very appropriate when an organization has multiple locations to interconnect with each
other and to the Internet.

It ispossible that a single frame relay network could be an effective way to connect software
companies, software parks and 1SPs together. Each location only needs a single connection
to the frame rday network and inherits the ability to connect to any of the other
organizations connected to the network. This arrangement would make it extremely easy for
a software company (or software park) to change 1SPs, for example. They would not need
to inddl a different communications circuit but merely reprogram their software to connect
to adifferent party.

Asynchronous Transfer Mode

Downlink Speed Uplink Speed Max. Distance = User to ISP ISP to

Internet

25 Mbps or greater unlimited Yes Yes

Asynchronous Transfer Mode (ATM) technology is aform of cdll switching in which datais
broken into smal, fixed-9ze units cdled cdls. Cdls are routed or switched through a
network at sufficiently high speeds that ATM can provide the equivaent of both leased and
switched services. ATM can deliver congant rate bit streams (very important for time
sendtive data like voice or video) and is, therefore, one technology on top of which it is
possible to provide dmost any type of data, voice or video service.

ATM dso scdes extremdy well from relatively low speed LAN-gtyle links a 25 Mbps up
to optica carrier peeds, consequently if can be used in locd or wide area networks. It is
not commonly used on LANS, however, as there are ever-faster and less expensive
variations of Ethernet that provide better cogt efficiencies. In the medium and long distance,
though, ATM isagrowing factor in the world' s te ecommunications networks.

ATM could be used to congtruct a Cairo-area metropolitan network for al subscribers to
connect to their 1ISPs and could aso be used to connect ISP to each other and to the
Internet. An ATM network could easily be extended from Cairo to other parts of Egypt as
wl.

Short term/long term
Determining the next stages of this complex issue is a very important decison making
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process. We recommend that the next stages would be to commission a study of these
dternatives involving the government and other groups identified earlier in this section.

We dso believe that an independent consulting group, should be tasked with evduating
these options in detal and then making recommendations to the government and
telecommunications groups accordingly. Although this sudy would like cost more than ones
conducted by individua vendors or suppliers who may be able to provide these services to
Egypt, we believe that a more balanced and objective view would be taken separately from
the providers.

Dependent on the levd of detall required, we estimate that this study could cost somewhere
from $1M to $3M USD.
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Domestic Growth

Recommendations

While the expangon of the software industry by stimulating domestic growth remained a
medium leve priority in the development of the plan, implementing some of these options
could make some sgnificant improvements.

During the development of the framework for this plan, individud groups recommended
severd options, and consensus was met on the following initiatives.

Promotion of computer usage in government and among Egyptian
society

This will assg in the development of demand and awareness of the important aspect of
using computersin society today. Making this experience a part of everyday life will increase
the domestic demand and potentid for saffing in the computing and related industry.

Limit government department's ability to compete with private sector
(internal IT and software centers)

There is condderable concern among current members of the Egyptian Software
Asocidion and private firms in generd thet it is very difficult for the commercid software
industry to compete with internd programs operating within various department in the
Egyptian government. In particular the activities in the ministry of Education, where there is
potential for Sgnificant demand for computer based learning and Internet distance learning
programs.

Legidation that would limit the government's power to creste compstitive software
development shops to the commerciad would stimulate demand in the private sector.

Create momentum in government agencies and contracts to use
computers to the fullest extent possible

Development of programs that could be created in conjunction with the Export Software
Organization to produce an Egyptian e-government program would be a very hedthy
process. Government around the globe are trying to find more efficient and effective ways of
digributing information and doing their work. The US e-government program is a good
example of a progran such as this. Severd areas could assst dramaicdly in the
development of these godsincluding:

1. Require governmental communications and proposals to be submitted eectronicaly
2. SetIT godsfor government agencies (including externd projects).

3. S IT godsfor entities involved in the privatization process and assure computerization
Isin the business plans.

4. Promote computer training/usage in schools and libraries.

5. Promote computer usage through speeches and overal government promotions.
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6. Edablish a software promotion agency to use dl available means to promote computers
and software both domesticaly and in export trade.

7. Encourage re-enginesring initiatives.
Tax breaks and incentives

Egtablishing gods for busnesses to use IT and reward busness so that they meet specific
criteria with tax bresks could have a very pogtive impact on the use of software in the
country. These tax bresks could include the development of programs to alow and
encourage the use of technology in business operations. These could be incentives for
particular indudtries that there is a desire to increase export or efficiency of their operations.
They would dlow for the improvement of other programs and export indudtries, particularly
in the manufacturing sector, which gppears to have exploited the use of computers on avery
limited basis.

Another area of opportunity to improve domestic growth would be through the addition of a
broader "tax holiday” structure. This would also encourage firms to that had achieved a
certan leve of profit or growth to reach entitlement leves for a "tax holiday" or bregk to
occur.

It is dso recommended that exigting firms be grandfathered into the program automaticaly,
thereby diminating the need for applications and other corporate structure change to quaify
under the current program.

Deveopment of a tax bresk program for multi-nationd firms in the software industry will
dlow firms currently excluded from certain domestic business opportunities to participate in
some of the programs.

Promote computer usage in government and among Egyptian society to make computers an
integral part of every day Egyptian experience.

Limit government department's ability to compete with private sector (internal IT and software
centers).

Create momentum in government agencies and contracts to use computers to the fullest
extent possible.

Require governmental communications and proposals to be submitted electronically.
Set IT goals for government agencies (including external projects).

Set IT goals for entities involved in the privatization process and assure computerization is in
the business plans.

Promote computer training/usage in schools and libraries.
Promote computer usage through speeches and overall government promotions.

Establish a software promotion agency to use all available means to promote computers and
software both domestically and in export trade.

Encourage re-engineering initiatives.

Establish goals for businesses to use IT and reward business so that they meet specific criteria
with tax breaks.

Highlights of promotion programs for domestic growth incentives

There has dso been some suggestion of subsdized sdary levels of entry level staff during
their first year of operation.
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Next stages

It is recommended that a dtart-up conference on this topic be led by the responsble
government minigtry in conjunction with the Export Software Organization. The Export
Software Organization will ensure that other parties that need to be involved in the program
are invited as gppropriate. If these initiatives were successful because of the conference, it

would make sense to form aworking group specificaly for thistopic.
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Regulatory Reform

General

The change process requires, not only a knowledge of the issues and options for legidative
and regulatory change, but adso an organizationd <ructure for careful processng,
coordination, consensus building, and delivery of change.

For this reason we have adopted the structure of a quasi-governmenta organization where
each of the interested parties from government, industry, education and banking sectors can
participate where appropriate in the process. Funding for the activity is provided by
government and the group is accountable for the end result - specific and detaled
recommendations to government that have the support of the interested and affected parties.
Execution of the regulatory change remains the responghility of the authorized government
agency and they have been an active participant in creating the reform.

This modd is a combination of the gpproaches used in India and Isradl.  India uses an
industry driven approach (NASSCOM), and Israd (Office of Chief Scientist) a more
closaly government controlled process.

The proposed Export Software Organization (ESO) has an integrd divison, the Regulatory
Reform Working Group (RRWG), who has the responsibility of coordinating regulatory
reform through severa working committees. These can be added to or disbanded as tasks
are completed or needs change. A ESO staff member recruited for his maturity, experience
in the subject area, and fadilitation skills chars each of these committees These
chairpersons report to the Chairman of the RRWG for the coordination and synchronization
of the various eements of the reform package.

A key element to these working groups is that they represent the interested parties and can
be held accountable for the ddliberations, timetable, and passage of the reform. The RRWG
should be able to invite consultation from experts in the fidd as and when required for
research and advice.

The Regulatory Reform Working Group

Role

The role of the RRWG is to consider dl regulation matters that effect the Egyptian software
industry; research the issues, and develop recommendations to government for policy, and
regulation introduction or change.

The group conssts of a Charman, Vice charman and a secretariat who supports the
activities of the RRWG and its committees. The Chairman, an employee of the ESO,
reportsto the Director.
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Chairman
Regulatory Reform
Working Group
Vice Chairman Secretariat
I [ I |

Intellectual Property Customs Laws Tax Laws' Financial
Rights Committee Committee Committee Incentives Committee

Chairman Chairman Chairman Chairman

Therole of the chairman isto:

Lead the RRWG and be the ESO spokesperson on regulatory reform

Plan and execute the reform agenda in accordance with policy directives and budgetary
congdraints

Coordinate the activities of the committees to ensure that consstent and timey
recommendations are generated and passed to government for action.

Monitor and coordinate and the progress of recommendations with other government
bodies

The following committees are condtituted within the RRWG:

Intellectud Property Rights Committee

Customs Laws Committee

Taxation Laws Committee

Finance and Banking Committee
The gaffing of the RRWG is expected to be around 8 full time employees - 5 chairpersons
and 3 secretariat, and approximately 25 participants from representative interests.

It is envisaged that each of the committees will initidly convene & a 2 to 3 day session to
define the drategy, plan, and agenda for the group and then on the bags of 2/3 hours per
week aswork progresses, for review, discussion and decision.

The following sections outline the roles, members and potentid actions for each of these
committees.
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Intellectual Property Rights

Intellectual Property Rights Committee

Role

The IPRC has the responghility to identify and formulate recommendations for regulatory
changes and enforcement in intellectua property rights that affect the software industry. The
committee condsts of a charman, who is a member of the Organization aff, and
representatives from government, legd (Attorney Generd’s Authority), the legd profession,
and the software industry.  The Egyptian World Intellectud Property Organization (WIPO)
delegate should aso be amember of the committee.

The charman reports to the Charman RRWG and is respongble to coordinate the
committee, define its drategy, identify and prioritize the items for reform, and plan and
execute an intellectua property reform agenda. The IPRC can dso seek/gppoint externa
consultants to research and advise the committee where necessary.  The WIPO offer
consultetive services (see atached charter) to member nations and would be an excellent
source of knowledge, networking, and support for the committee in the initid stages of the
planning and execution.

Committee Structure
Chairman - ESO gtaff member
Secretary - RRWG secretariat
Representatives from:

Government - Ministry of Culture and Information
Legd - Egyptian legd (IP) professon (e.g. Shakani Group or B&B)
Minigtry of Interior - enforcement issues
Industry representative - software industry association executive
Govt. regulations - Attorney Generd's Authority
Treaty - Egyptian government WIPO delegate
Expert - WIPO support services
Other decision support as necessary

Agenda

The introduction, regulation, and enforcement of intellectua property rights are a key issue
for the software industry. Without this, foreign capital, software import and exports, loca
investment, and cooperative and ad programs will not succeed. There is an increasing
awareness of this issue in World forums and most trading nations are monitored and
reported on regularly.

A number of Egyptian intellectud property issues were identified in the Harvard report of 9
May with the following recommendations:
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Bring Intelectud Property Rights to US and European Union standards for al computer
hardware, component, periphera and software products.

Edablish viable legd guiddines and policies for enforcing Intellectud Property Rights
standards.

Assure equd fair treetment of Egyptian and foreign companies in enforcing Intellectud
Property Rights.

Egablish meaningful and enforcegble pendty deterrents for abusers of Intellectud
Property Rights. These pendties should ded with internal Egyptian abuse as well as
abuse related to the internationa marketplace.

Educate law enforcement authorities and jurists on the importance of Intellectud
Property Rights enforcement.

Assure law enforcement and judicid systems act at an appropriate parale leve with the US
and EU law enforcement and jurist community in enforcing Intdlectua Property Rights.

Asaure law enforcement and judicid systems enforce non-compete clauses and the
Intelectud Property Rights of Egyptian employers.

Educate attorneyg/'solicitors on the importance of Intdlectua Property Rights
enforcement and of enforcement changesin Egypt.

Educate businesses and university educators on the importance of Intellectua Property
Rights enforcement and of enforcement changesin Egypt.

Educate businesses and university educators of the protection that Intellectual Property
Right legidation to internd Egyptian Intdlectud Property in addition to internationd
Intellectual Property.

Employment Contract laws need to be improved to ensure that IP ingde firms is
protected and enforced. Labor lawsto protect firms software processes.

A rdatively new initiative in the European Union and WIPO forums has been directed at
concerns over data base copyrights. As E-commerce, knowledge based systems and on-
line transactions are growing quickly, the importance of the key data base technology and
content is aso. As these components accelerate in vaue so does the need to protect this
property effectively.

Egypt is a member nation and an active participant to the three mgor internaiond [P
bodies, WIPO, Berne, and Paris. Further it has been progressive in passing regulations in
accordance with WIPO recommendations, however it has not been successful in enforcing
many of the safeguards. As such much of the initid reform agenda will need to focus on
enforcement issues.

Regulatory Status

The following has been extracted from recent reports provided by the World Trade
Organization on the issue of Intellectud Property, particularly as they rlate to Egypt's status
on certain issues.

Patents. Despite ggnificant government efforts to improve legd protection for
copyrighted works and enforcement of the copyright law, Egypt has been behind in
passing a modern patent law. Because of that, in May 1995, the U.S. Trade|
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Representative placed Egypt on the "Watch Lig". A new patent law is under
consgderation. The new law represents a sgnificant improvement, and once
implemented, is consdered amode patent law for the developing world.

Trademarks. Egypt is a sgnaory of the Paris Convention for Protection of
Industrid  Property of 1883, the Madrid Convention of 1954, and the Nice
Convention for the Classification of Goods and Services. Law 57 of 1939 provides
trademark protection. The Trademark Law is not enforced strenuoudy and the
courts have only limited experience in adjudicating infringement cases. Fines amount
to less than $100 per seizure, not per infringement, athough crimind pendties are
theoreticdly avalable The Minisry of Supply is introducing a new bill that
consolidates Egypt's 1939 Trademark Law, the 1951 Trade Name Law, and the
1949 Industrid Design Law.

Copyrights. In response to cdls for improved legd protection for copyrighted
works, the government passed Law 38 of 1992, amending the 1954 Copyright
Law. The Berne Convention, to which Egypt acceded in 1977, is sdf-executing
according to Egypt's Condtitution. Thus, internationa copyright holders may be able
to rely directly on Berne Convention provisions in Egyptian courts in areas where
the coverage of the Egyptian copyright law is vague or non-existent. In March 1994
the government amended provisons of Law 38 to ensure that computer software
was afforded protection as aliterary work (allowing it a 50-year term of protection).
In addition, in April 1994 a minigterid decree clarified renta and public performance
rights, protection for sound recordings, and the definition of persond use.

Copyright piracy is sill widespread and affects dl sections of ownership, however
progress is being made in most areas except software. Most piracy seemsto be for
the locd market, with some imports of pirated works from Lebanon and the Gulf
States.

Trade Secrets. Egypt has no specific trade secrets legidation. Protection of
commercidly vduable information is possble through contractua agreement
between parties. Breach of contractud terms of protection can be remedied in
legidative proceedings under ether the civil or crimind code, depending on the
severity of the damage caused.

Factors

According to a European Commission report, the leve of piracy in Egypt is estimated to be
about 42% of the market for legitimate products.

Many companies have a positive view on some changes that have occurred to help with the
support of the industry over the course of the past 12-18 months. In particular the new
intellectud property laws have received praise from many indudtridists. However, there is
dill a wide range of improvements that software executives need to improve security and
grow their operations.

Egyptian firms in the study complained about labor laws that do not consder technology
protection or intellectud property, fundamentd to the protection of the asset of a software
company. There is little or no way to sop someone essentidly geding the intellectud
property of hisor her previous employers company.
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The Egyptian government has contributed to reducing the piracy rate in Egypt by passng
anti-piracy legidation but enforcement is generally consdered ineffective. Those responsible
for enforcement have insufficient training and some of the measures they used have not had
the desired affect; eg., confiscating PCs without offering the owners the opportunity to
correct the license violations firs. The result of this action was cries of injustice and the
culprit became the government rather than the perpetrator. The MD of one multinationd firm
clamed that the presence of Oracle and Microsoft in Egypt has actudly accomplished more
to improve awareness and reduce piracy than has government legidation. These companies
have offered training to officids and developers to increase the awareness of IP issues.
Severd people commented, however, that Microsoft could do sgnificantly more by offering
very low-priced licenses to encourage existing violators to become “legd.” To date,
Microsoft has refused.

Another software company MD commented that the multinationa firms could accomplish a
lot more if they would offer dramatic reductions on the pricing of second and subsequent
licenses for a given product. This MD fdt that the outsde software companies should
recognize some level of piracy as fact in the Middle East, and price products in away that
removes mogt of the incentive to makeillegd copies

Software is not the only item that is frequently copied illegaly. Many firms said that they
know of cases in which other companies have copied not only their software, but their
marketing materias, business card design, and even 1 SO 9000 certification sedls.

Many people acknowledged that while piracy and IPR violations are a big problem in
Egypt, they are far worse in many other Gulf countries.”

The overseas examples shown below illudrate Indids commitment to not just pass
conforming legidation but dso to rigoroudy enforce IP laws. When combined with
education programs to provide better understanding of the benefits of IP rules, nationa
attitudes and practices will gradudly change. Pakistan faces smilar or worse issues to those

of Egypt.

The Indian Experience

In Indig, the Intellectua Property Rights (IPR) of computer software are covered under the
Copyright Law. Accordingly, the copyright of computer Software is protected under the
provisons of Indian Copyright Act 1957. Mgor changes to Indian Copyright Law were
introduced in 1994. These changes came into effect from 10 May 1995. This has made the
Indian Copyright law, one of the toughest in the world. The amendments to the Copyright
Act introduced in June 1994 were a landmark in the copyright regime of India For the first
time in India, the Copyright Law clearly explained the rights of copyright holder, position on
rentals of software, the rights of the user to make backup copies and most importantly, the
amendments imposed heavy punishment and fines for infringement of copyright of software.

Software creates unique problems because it is so easy to duplicate and the copy is usudly
as good as origina. This fact, that the copy is as good as origind, however, does not
legitimate piracy. The Copyright infringer may be tried under both civil and crimind law.

According to section 14 of the Copyright Act, it is illega to make or digtribute copies of
copyrighted software without proper or specific authorization. The only exception is
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provided by section 52 of the Act, which alows a backup copy purdly as a temporary
protection againgt loss, digtribution or damage to the origina copy.

The 1994 amendment to the Copyright act dso prohibits the sde or to give on hire, or offer
for sale or hire, any copy of the computer program without specific authorization of the
Copyright holder.

A cvil and cimind action may be indituted for injunction, actud damages (including
infringer's profits) or Sautory damages per infringement etc. Moreover, with the
amendments to Indian Copyright Act in 1994, even the crimind pendties have substantialy
increased. Section 63 B, dipulates a minimum jal term of 7 days. The jail term could be
extended up to three years. The Act further provides for fine ranging from Rs. 50,000 to Rs.
2,000,000, and jail term up to three years for such an infringement.

The following extracts from NASSCOM sources on their activities provide some aggressive
guiddines for their enforcement and education practices in these aress.

Agencies of Government of India have been very actively participating in protection
of the rights of Copyright holder. Both Department of Electronics and Ministry of
Human Resource Development have been active in incorporating amendments to the
Indian Copyright Act. These agencies are now helping the law enforcing agencies
eg. the Police to enforce the law. Today, officers of these government agencies as
well as NASSCOM are committed to enforce copyright laws and eradicate the
menace of software piracy. Anti-Piracy raids jointly facilitated by NASSCOM and
Business Software Alliance with active cooperation from law enforcing authorities
over the last two years at some of the pirates in metro as well as smdler cities have
dready had sdutary effect.” As shown above, India has recently ingtituted one of the
toughest copyright acts in the world to support its IT indugry in the internationa
marketplace.

NASSCOM long ago recognized that litigation should not be the primary vehicle for
broadcasting the anti-piracy message. Starting in 1990, NASSCOM began an
active public awareness campaign to educate users about the lawful use of software.
This campaign includes an advertissment campaign, anti-piracy dickers, mailers,
seminars etic. NASSCOM has dso launched the country's firgt anti-piracy hotline.
NASSCOM has dso actively facilitated law enforcement againgt piratesin India

NASSCOM has edtablished a specid anti piracy (Hotline) telephone number (011
6114971) at New Déhi. It provides the following services: -

It provides the caller all possible information on sources and retail outlets, wherein the caller
can purchase legal copy(ies) of a particular software

The hotline provides information on various aspects of Copyright Act in India.
It provides the caller, information on legal use of software.

It receives information on suspected incidents of software piracy. This information is passed
on to the affected / concerned member company.

The caller can also book an EDP Audit Kit on the Hotline.

In 44-month period since the launching of anti piracy Hotline on 12 August 1994, more than
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16,255 cdls have been receved a NASSCOM. An analysis of these cdls indicate the
following:
43% of the cdlers sought information about sources to obtain legd/origind software e.g.
whereto buy Lotus or MS Office, Tdly etc.
41% of the calsrelated to suspected cases of software piracy
5% cdlers wanted information on Copyright Law

7% callers wanted information on the procedure of getting their software copyrighted in
India

4% were miscdlaneous cdls

The Pakistan Experience

Like many other countries in Pakistan’s region, corruption is high in the private and public
Sector.  The corruption is most prevalent in the transportation, oil and gas, and Sted
indudtries. Some egtimates indicate that 30 to 40% of the original cost of many projects is
paid for kickbacks and commissions.

Pekistan has ingtituted severd rules and established governing bodies in an effort to improve
the stuation. For intellectua property protection, Pakistan is a member of the:

World Intellectua Property Organization (WIPO)
Universd Copyright Convention

Bern Copyright Union

Intellectual property rights of the software houses will be protected under intellectua
property protection laws. The Pakistan Software Export Board will facilitate actions against
parties through the government’ s legd channdls.

The Federd Investigation Authority conducts investigations into property rights violations.
The Accountability Coordination Cdll, established in the Prime Minister's Secretariat is
designed to monitor the problem. Since 1997, 250 cases have been booked.
Unfortunatdly, despite these efforts enforcement of property rights legidation is ineffective
and penalties are weak.
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Customs Laws Committee

The Customs Laws Committee (CLC) should be the vehicle to dea with issues related to
software industry requirements and changes.

Role

The CLC has the respongbility to identify and formulate recommendations for regulatory
changes and enforcement in customs laws that affect the software industry. The committee
consgts of a chairman, who is a member of the Organization staff, and representatives from
Ministry of Finance, Customs Authority, Minidiry of Interior and the software industry.

The charman reports to the Charman RRWG and is respongble to coordinate the
committee, define its drategy, identify and prioritize the items for reform, and plan and
execute a customs law reform agenda. The CLC can aso seek/gppoint external consultants
to research and advise the committee where necessary.

Committee Structure
Chairman- ESO staff member
Secretary — RRWG secretariat
Representatives from:
Minigry of Finance
Ministry of Trade and Supply
Customs Authority
Minigtry of Interior — domestic enforcement issues
Industry representative - software industry association executive

Egyptian World Trade Organization Delegate
Other decision support as necessary

Agenda

Improving the customs laws will provide easy access to computer equipment and software
by developers, thus, encouraging growth in the software development market in Egypt. In
addition, easy access to computers, by consumers, will create broader computer usage in
country and subsequently, cregte interest for sudents to become programming technicians.

Improving laws related to software exports will hep to accelerate growth in the industry,
because export revenues will become the primary source of industry growth. More efficient
and favorable export laws, regulations and procedures will encourage Egyptian companies
to look for revenuesin the global market.

A number of issues were identified in the Harvard report of 9" May 1999 with
recommendations as follows.

Remove tariffs, fees, assessments, customs duties, licenang requirements, prior
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permisson requirements, quantitative redtrictions and any other redrictions on the
importation of computer hardware, peripherals and software.

Establish smple, non-changing, customs procedures for computer products.
- Congstent, easy to follow, border clearance processes.

- Streamline, fast, registration and customs procedures.

Provide better training to customs officids to improve the customs processes
Improve the import process

- Easy Importer registration
- Continue to assure import letter of credit processes remain unencumbered

- Continue to assure foreign exchange availability for purchase of computer-
related products.

Improve Export processes and regulations

- Eliminate export fees, regulations, policies or procedures that delay or inhibit the
export of software.

- Maintain Export Processing Zones with tax and duty exemptions.
Regulatory Status

Trade reform in Egypt has been dgnificant, but domestic industry remains protected by
relatively high tariff rates and non-tariff import barriers.

In October 1996, the maximum tariff rate was cut to 55 percent, and tariffs across the
board were reduced by ten to fifteen percentage points. The lowest rate was maintained at
five percent. Although tariffs were reduced, the Government imposed a "service fee"
surcharge of between 3 and 6 percent (depending on the custom duty of the imported item),
which undermined much of the benefit of the customs rate reduction. In late 1996, the
government pledged to reduce this over time.

In addition to the custom tariff, a sales tax ranging between 5 and 25 percent is added to the
find customs vaue of the imported item.

As Egypt reduced tariff rates and eiminated import bans, many items that were relieved
were added to the list of commodities requiring ingpection for quality control, including food
duffs, spare parts, construction products, eectronic devices, appliances, and many
consumer goods.

In addition, Egyptian customs procedures have been complicated, subjective, and rigid in
aeas such as duty rates. Tariff vaduation is cdculated on the so-cdled "Egyptian sdling
price’, which is based on the commercid invoice that accompanies a product the first time it
is imported from any source.  Customs authorities retain information from the origind
commercia invoice and expect subsequent imports of the same product to have a vaue no
lower than that noted on the invoice from the first shipment. As aresult of that expectation,
and the beief that under invoicing is widdly practiced, customs officias have been routindy
increasing invoice vaues by 10 to 30 percent. The recent initiatives in improving the
customs database and information processing system should improve this Stuation with
better controls and transaction efficiency.
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Egypt has made very dgnificant progress in bringing down its tariff differentids to the range
of 5-40%, removing dl export quotas, import bans and prior approvas. In addition, it has
made dggnificant progress in reducing bureaucratic barriers, and streamlining  the
adminidration of the drawback and temporary admisson systems.

Despite dl the good progress, the 1998 average bound tariff was 45%, which is well in
excess of the current average tariff for developing countries and one of the highest in the
region. It has been projected to decline to 37% by 2005.

A July 1998 report to the Government of Egypt (GOE)* made the following observations:

“Current tariffs are high and uneven. The average nomind reate of protection in
manufacturing, excluding beverages and petroleum refining, is 24.6%. The average
effective rate of protection (ERP) in manufacturing is 34.22% and highly non-
uniform, with some rates well over 80%.

Current import tariffs are inconsstent with the GOE’'s export promotion strategy.
By raisng the price of domegticaly produced and sold goods relative to export
prices, the tariffs creste an anti-export bias and work as a serious deterrent to
export performance. We edtimate that the tariffs amount to a 19.4% export tax
economy-wide. Such atax fdls especidly hard on non-traditiona exports, which
cannot absorb much of a tax on profits and ill be price competitive on world
markets. The effective rate of protection for exporters in every sector of the
economy is negative and often large. Even with duty drawback, the tariffs burden
exporters. On average, potential exporters of manufactured goods receive a 21.7%
premium for not exporting but selling on the domestic market.”

Furthermore:

“GOE regulations in qudity control, port management and price setting of badc
sarvices act as non-tariff barriers (NTB's) to trade and investment throughout the
economy. These NTB'’s significantly magnify the tax on exports levied through the
current tariff and tax system.

The “red tape’ codts of quality control related clearance delays aone are equivaent
to a 10% export tax, (estimated by the World Bank in 1997 Country Economic
Memorandum) while inefficiencies in port operations add an additiona 10% to the
costs of imported inputs.”

The Report made the following recommendations:

continue current policy of cutting the highest tariffs even more
agoressively

target agod of alow, uniform tariff in the range of 10% - 15%
improve duty drawback and temporary admission

aggressively pursue a deeper integration with the globa economy
through an European Mediterranean Agreement

! Nathan Associates Inc., “ Enhancing Egypts's Exports’ —GOE Ministry of Trade and Supply, US
Agency for International Development Cairo,. June 1998
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aggressvely pursue direct export promotion activities and programs to
improve production efficiency in those indudries benefiting from a more
favorable, reformed tariff structure.”

The objective for the CLC must be develop customs reforms that will
edablish an environment tha simulates loca development and  export
investment for software companies. The problems seem well identified on a
nationd bass and the chalenge is to focus on the industry sector issues. As
discussed above customs paolicy can have a mgor negative influence on export
incentives.

A representative example of other nation's approaches to customs
reform is shown below. India has established a number of customs concessons
for both hardware and software developers.

The Indian Experience

Indias software trade with European nations is growing rapidly and India is increasing its
joint venture and drategic aliance activity in Europe. The government backed software
association NASSCOM, under the aegis of Ministry of Commerce - Government of India,
has initiated a project called NASSCOM India-Europe Software Alliance (NIESA). This
dliance, which is patly funded by the Commisson of the European Communities, is
expected to further increase software exports to Europe.

Since 1990, as part of the economic liberation, India has dashed duties on software imports
from 60% to 12%. The Indian government is planning to introduce additiona concessons
for the IT sector that may include zero tariffs and the abolition of service tax for the software
industry. 1T products will be able to be fully depreciated over 2 years and World Trade
Organization agreements will aso force lowering of tariffsin severd areas. With dl thisbeing
sad, the future of the Indian software industry is unsettled. The government has
recommitted itself to the industry and is trying to both lower controls and strengthen the
infragtructure to facilitate rgpid growth.

Export-oriented corporations fadl under regulations that make deding in the domedtic
marketplace nearly impossible. In fact, many foreign companies dedling both internaly and
with export sdes, set up two digtinct operations with dramaticdly different ownership
Structures and places of business. Their export arm can be up to 100% foreign owned while
their domestic arm can only have up to 51% non-Indian ownership.

One of the most successful programs of the Government of India has been Software
Technology Parks (STP) scheme. The program implemented by Software Technology
parks of India (STP) under the aggis of Department of Electronics, Government of India
has been specificaly designed to attract foreign investment and to make software exports a
viable option for loca Indian entrepreneurs. It offers unique campus offices/plant facilities
and regulations for software companies deding solely/primarily in the export marketplace.
Today there are 8 STPs with over 600 companies who have been accorded approva to
operate under this scheme. 63% of dl Indian offshore development revenue comes through
STPs. Ther customs provisonsinclude

Duty free import of capital goods (subject to meeting export obligation)
Up to 25% production can be sold in Domegtic Tariff Area (DTA)
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No excise duty payable on loca purchases

STP units can import telecommunications infragructure with zero cusom duty
and without any export obligation

Domedtic purchases eigible for benefit of deemed exports

Capitd invested can be fredy repatriated after payment of income taxes.

Similar to the STP scheme, an Electronic Hardware Technology Park scheme has been
implemented to enhance the ease of doing business and making preferentia access to the
vast Indian domestic market as an incentive for export production. Sdient features are:

Duty free imports of raw materials, components and other capita imports

No minimum vaue addition required (net foreign exchange earned by the unit
expressed as the percentage of FOB value of exports.) Access to domestic market
if value addition is 15% and more

Sdes to domestic market from EHTP units are subject to only 50% of custom
duties including countervailing duty leveragable on smilar imported goods

No import license required for DTA sdes of even negative list items

The Government has established Free Trade Zones or Export Processing Zones (EPZs) to

provide internaiondly competitive facilities and an infrastructure that includes factories a
concessond rate and a duty free low cost environment for export promotion.

100% Export Oriented Units can be established outside the Zones, anywhere in India and
al the incentives available to units in EPZs are dso gpplicable to EOUs.  Foreign Equity
Participation up to 100% is permitted in 100% EOUs and unitsin EPZs.

Incentives Available to EOUSEPZs are;
Duty free import of CG, raw materids, components, spare parts and
consumables, office equipment and materia handling equipment

Goods supplied to the unitsin Zones or in EOUs from the Domestic Tariff Area
are treated as Deemed Exports digible for export incentives

Permission to sdl in DTA up to 40% of the production when vaue addition
exceeds 25%, and up to 30% of the production when the vaue addition equas
15% and 25 %.These sdes dso incorporate 50% of normal customs duty for the
same product when imported from outside India)

Permission to sall in DTA up to 25% of software production
Sdesto other 100% EOUYEPZs and EHTPs are treated as exports
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Taxation Reform Committee

Role

The TRC has the responghility to identify and formulate recommendations for regulatory
changes in taxation laws that affect the software industry. The committee conssts of a
chairman, who is a member of the Organization gtaff, and representatives from Ministry of
Finance, Taxation Authority, Minigry of Interior and the software industry.

The charman reports to the Charman RRWG and is respongble to coordinate the
committee, define its drategy, identify and prioritize the items for reform, and plan and
execute a tax law reform agenda. The TRC can aso seek/gppoint externa consultants to
research and advise the committee where necessary.

Committee Structure
Chairman - ESO staff member
Secretary - RRWG Secretariat
Representatives from:
Minigry of Finance
Taxation Authority
Minigry of Interior —
Industry representative - software industry association executive
Internationd tax expert
Other decision support as necessary

Agenda

Improving the taxation incentives for software companies will encourage invesment and
liquidity for growth of the industry. In addition it should foster export earnings growth and
foreign invesment a a time where domestic funds are more difficult than they should be to
atan.

A number of taxation issues were identified in the Harvard report of 3" May 1999 and the
following recommendations were made:

1) Edablish software industry expertise and arelaed “industry expert group” in the income
tax authority and other pertinent tax authorities.

a) Empower “group” to ded with software company tax issues.

i) Facilitate industry’ s operation in globa marketplace.

i) Reduce possible time-consuming audits'negotiations.

lii) Ensurefar payment of taxes.
b) Educate dl tax authority employees asto existence and charter of the TRC
¢) Ensuredl software company tax issues are referred to the TRC
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2) Apply and maintain salestaxes at the lowest possible levels on software and hardware.

3) Eliminate dl taxes on software development tools and their updates for software
development firms.

4) Remove advertisng taxes on compute hardware promotion, peripheras, and software
5) Eliminate government service fees.
6) Broaden “tax holiday” dructure:

a) Enable software companies to include revenue and profit growth about a pre-set
level that would enable atax holiday.

b) Grandfather exiging firmsinto the tax holiday.
¢) Provide tax bregks for multinational cooperation in transferring technology from
multi-nationd firmsto Egyptian firms,

d) Subsidize sdariesfor first year saff through reduced taxation.

Regulation Status

Egypt has introduced a series of tax reforms amed at reducing dependence on revenues
from customs duties while increasing revenues from domestic taxes and improving the
trangparency in the tax system as a whole. In December 1993, the Egyptian parliament
enacted a globa income tax law that replaced four so-caled scheduler taxes and a
complementary general income tax with a general income tax. In the new tax, the top
margina tax rate was reduced to 40 percent from 65 percent, and a Single tax structure was
specified for most sources of income. The new tax law specifies important exemptions,
including for corporate dividends (to avoid double taxation) and higher persona exemptions
to benefit low income groups. Maximum corporate income tax rates declined recently from
48 per cent to 40 per cent, as a part of the Ministry of Finance program to increase tax
efficiency by reducing tax rates and broadening tax base. The government is currently
reviewing the corporate income tax.

Corporate taxation levels are very high in Egypt and it is complex to set up business
operaions for without understanding how to “get things done” with the complex regulaions.
However most software companies can now enjoy a tax holiday of anywhere from 5-20
years dependent on the location of the company. In addition, many firms complained about
high levels of taxation for advertisng. This level of taxation makes it very difficult for new
and smdller busnessto effectively advertise their products in the domestic marketplace.”

The Egyptian government provides a “tax holiday” for companies in sdected indudtries, of
which software is one. The fird level, a 5-year exemption, applies to software companiesin
generd. The 10-year and 20-year exemptions are dependent, however, on the physica
location of the company (new industrid cities and Upper Egypt, respectively).

In generd, the corporate tax rates, although reduced, are still high a 40% and above, and
are a digncentive to software companies to invest in their growth and produce a profit.
Taxes on print and TV advertisng are dso very high a 36% and do not encourage
packaged software devel opers to advertise their products.

Three examples of taxation reform for software enterprises are shown beow. Each
illugtrates Sgnificant incentives for invesment in the indudry.
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The Indian Experience

The Indian government has been very active in promoting foreign investment with specid
foreign ownership rights, tax abatements and an industry-specific authorization to repatriate
profits from the Indian operation.”

One of the most successful programs has been the Software Technology Parks (STP)
scheme. The program implemented by Software Technology parks of India (STPI) under
the aegis of Department of Electronics, Government of India has been specifically designed
to attract foreign investment and to make software exports a viable option for loca Indian
entrepreneurs. 1t offers unique campus offices/plant facilities and regulations for software
companies dedling soley/primarily in the export marketplace. Today there are 8 STPs with
over 600 companies who have been accorded approva to operate under this scheme. 63%
of dl Indian offshore development revenue comes through STPs.

Automatic approva for foreign investment up to 100%

Tax holiday for ablock of five yearsin thefirst eight years of operation

Duty free import of capital goods (subject to meeting export obligation)

Up to 25% production can be sold in Domestic Tariff Area (DTA)

No excise duty payable on loca purchases

STP units can import telecommunications infrastructure with zero custom duty
and without any export obligation

Domestic purchases digible for benefit of deemed exports

Capita invested can be fredy repatriated after payment of income taxes.”
Smilar to the STP scheme, an Electronic Hardware Technology Park scheme has been
implemented to enhance the ease of doing business and making preferential access to the
vast Indian domestic market as an incentive for export production. Sdient features are:

Foreign equity up to 100% permissible
Duty free imports of raw materias, components and other capitd imports

No minimum vaue addition required (net foreign exchange earned by the unit
expressed as the percentage of FOB value of exports.) Access to domestic market
if value addition is 15% and more

Sdes to domestic market from EHTP units are subject to only 50% of custom
duties including countervailing duty leveragable on smilar imported goods

Complete tax holiday for five years

No import license required for DTA sales of even negative list items’

The Government has established Free Trade Zones or Export Processing Zones (EPZs) to
provide internationaly competitive facilities and an infrastiructure that includes factories at
concessiond rate and aduty free low cost environment for export promation.

100% Export Oriented Units can be established outside the Zones, anywhere in India
and dl the incentives available to units in EPZs are dso gpplicable to EOUs.  Foreign
Equity Participation up to 100% is permitted in 100% EOUs and unitsin EPZs.

Incentives Available to EOUSEPZs are:
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Duty free import of CG, raw materids, components, spare parts and
consumables, office equipment and materia handling equipment

Goods supplied to the unitsin Zones or in EOUs from the Domestic Tariff Area
are treated as Deemed Exports digible for export incentives

Permission to sdl in DTA up to 40% of the production when vaue addition
exceeds 25%, and up to 30% of the production when the vaue addition equas
15% and 25 %.These sdes dso incorporate 50% of normal customs duty for the
same product when imported from outside India)

Permission to sall in DTA up to 25% of software production

Complete exemption from Central Saes Taxes on production and sales

Tax holiday for a period of five consecutive years in the first eight years of
operation

Exemption from tax on export earnings after the period of Tax Holiday as per
the norms specified by the Government

Sdesto other 100% EOUYEPZs and EHTPs are be treated as exports’

For non-export related software and hardware production, foreign company investing in
India can take advantage of government programs providing:

Automatic gpprova of 51% foreign equity (74% in some specific cases)

No limit on debt investments

Profit repatriation after taxes alowed (35% on companies, 10% on dividends)

Double taxation tregties with most countries

Free import of capital goods and products permitted

Liason office dlowed with permission (5 year charters)

Can spend but not invest

Can acquire property

The Ireland Experience

This favorable positioning was enhanced in the 1980's as Irdland initiated a corporate tax
rate of 10% for technology companies versus 33-58% in Europe. A teling quote is. "Small
countries on the fringe of rich trading partners can prosper mightily.”

Recently, EEC courts found discrimination in Irdland's specid tax rate for technology
companies in view of ther higher tax rates for other companies. In response, the Irish
government surprised the EEC by bringing down their corporate rate for al companies to
125 % effective next year. While this represents a dight increase for technology
companies, it represents a dramatic decrease overdl and clearly maintains Irdand's
favorable tax advantage.

The Pakistan Experience

Pakistan has traditiondly maintained a complex system of indirect taxes in the trade sector.
Badc tariffs, surcharges, excise and sdes taxes for domestic and foreign goods dl distort
prices. Many rates are s0 high that they encourage smuggling and corruption. As a result
the policies have been liberdized, and procedures streamlined.
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In June 1998, the Pakistan New Service reported a 40-25% Central Excise Duty to be
levied on ISP sin Pakistan.

Pekistan has a “ddetion policy” which requires that al investments based on locd assembly
of imported parts, that wish to receive favorable tax rates must have a “deetion palicy” to
encourage the use of qudity conscious locd suppliers. Many companies have found it
difficult to meet these deletion program timetables through the lack of locd infrastructure and
are being closgly monitored by the Ministry of Industries.”

To encourage development of the Pakistan software market, rates of withholding tax have
been made uniform for resdent and non-resident contractors. In addition, non-resident
income from dividend, interest on profits on bank deposits, bonds and certificates is taxed at
10% and winning proceeds of prize bonds and raffles shal be charged a a rate of 7.5%.
Finaly, a presumptive tax has been extended to exporters and the tax withheld by the banks
on foreign exchange proceeds recelved by exporters (excluding manufacturers enjoying the
tax holiday) will be treated asfull and findl discharge of tax ligbility.
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Financial incentives

Financial Incentives Committee

Role

The FIC has the respongibility to identify and formulate recommendations for improving
financid incentives for invesment in the software industry. The committee consgts of a
chairman, who is a member of the Organization Staff, and representatives from Ministry of
Finance, investment banking, Minisry of Trade, Ministry of Interior and the software
indudtry.

The chairman reports to the Chairman Regulatory Reform Working Group(RRWG) and is
responsible to coordinate the committee, define its strategy, identify and prioritize the items
for reform, and plan and execute a financid incentives agenda  The FIC can adso
seek/appoint external consultants to research and advise the committee where necessary.

Committee Structure
Chairman - ESO gtaff member
Secretary - RRWG secretariat
Representatives from:
Minigry of Finance
Minigtry of Trade
Minigtry of Interior
Investment Banking

Industry representative - software industry association executive
Other decision support as necessary

Agenda

One of the largest issues to address in the development of the software industry is access to
capitd both for growth of existing companies and for the gart of new ventures. The
entrepreneurid nature of the industry imposes new chdlenges to a consarvative banking
industry and the FIC must devise incentives to simulate indtitutiond, persond, and foreign
investment in the industry

A number of issues were identified in the Harvard Computing Group report of 9" May
1999 with recommendations as follows:
Development and encouragement for the formation of a bank focused on the needs of the
software industry.

Short-term loans

Congderation for Collaterd Vauations and factors.

Lines of credit

Leasing (equipment and facilities)
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Venture capita
Investment funds

Trade Improvements

Tax incentives on income produced outside of Egypt.

Government guaranteed loans with preferentia rates to companies producing substantial
portions of their revenue outside of Egypt.

Amounts should be equitably alocated to dl indudtries, including software.
Free Trade Zone system should be expanded.

Identify opportunities for dliances with the US and European Union via developmenta
schemes sponsored by foreign governments.

Identify joint venture partners for software development.

Provide digtribution channels to market software products locdly.

Assst companies that want to do offshore development.

Assg joint product development between Egypt and European companies.

Assst matchmaking between companies from overseas and Egypt according to
Specific requirements.

Regulatory Status

Although Egypt’s banking systlem has undergone grest change over the past few years, it
continues to be dominated by government ingtitutions which dlocate a large portion of
private savings to finance public sector debt. In addition, the bulk of busness credit is
directed to large firms. Smal businesses, which generate most of the nation’s vaue added
and employment, are generdly excduded from formd financid indtitution financing, including
trade finance, and are forced to rdy on informd and sef financing.

Smadl to medium companies represent over 98% of business volume in the economy b,
commercid banks advance less than 6% of ther loans to this group and trade financing is a
very low 1%. Consstent with the low export volume from this sector, banks have very little
capitd in export financing.

Because five large government-owned banks control the mgority of financial resources of
the nation, there is insufficient competition to keep pace with the needs of new business
ventures like software. These banks and a handful of private and joint venture banks do

mogt of the export financing. Lending for smdl business export appears to be virtualy non-
exigent.

Current government policies toward smdl busness lending for exporters, implemented
largely through specid subsidized lines of credit for exporters, and through a socid funding
initiative, is ineffective because they reduce incentives to lend, have high default rates, and
don’t require the indtitution to understand and develop programs to meet the requirement.

As a further issue are excessive bank collateral policies, which vary with requirements
ranging from 110% to 200% of loan vaue. The end result of these policies is that there is
insufficient local capitd avalable for software companies to either start-up, launch new
products, or invest in developing new markets or export opportunities.
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The solution needs to be formulated from a combination of reform in governmenta financing
and banking policy as well as direct incentive schemes. A ligt of recommendations on the
former includes:

Allow additiond foreign banks
Allow free market interest loan rates for smal business
Accderate the privatization of the banking system.
Mandate full disclosurein bank financia reporting
Monitor and maintain oversight of bank competitive practices
Modify collatera regquirements for the sector
Egtablish a banking specidization for this sector
Some of the direct incentive options are listed earlier in this report but the FIC will need to

congruct a coordinated plan that integrates and balances a wide range of financia
condderations for the indudtry.

The experiences lisged beow illustrate a wide range of financid support measures and the
extensve governmentd commitment to the enterprises  Significant  governmenta
underwriting of start up costs and on going research, development and marketing is common
throughout the countries studied. The results of these initiatives have been impressive.

Israel Experience

The Isradi Law for the Encouragement of Indusirid Research and Development enables
high-tech companies to know exactly what they may receive from the government and the
length of time it is available. It dso promotes sart-ups dlowing them 66% aid versus 50%
for more established indudtries.

The Chief Scientist of the Minidiry of Indusiry and Trade is reponsible for implementing this
law and providing suitable R&D grants to achieve objectives. Under this law, when a
project succeeds, the entrepreneur repays the grant based on a rate of 3% of project-

related revenues. When aproject fails, it is the government's money thet islost.

In 1996 $400 million was digtributed and income from roydties on commercidized products
was $60 million.

With broad-reaching respongbility under this law, the Office of the Chief Scientist of the

Minigtry of Industry and Trade has programs offering a number of industries a wide range of
support. The software industry is included among these indudtries.

1. Sandard R&D Programs

A 50 percent support level is granted for a program that "leads to know-how,
processes or systems' for manufacturing a new product/process or subgtantialy
Improving an exising one.

A grant of 30 percent is available for R&D leading to improvements in an
exiging civilian product.

Companies that benefit from an outside, tax deductible (non-share) investment in
R&D expenses can receive a grant of five percent of the expenditure on R&D, after
deducting the outsder investor's contribution.
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2. Start-up Companies

These can obtain up to 66 percent of R&D costs, with a ceiling of $250,000 a year for two
years.

3. Research and Development

Performed in designated development areas may qudify for 60 percent of expenditure being
rebated.

4. Bridging Aid

Aid for the trangtion period between R&D and manufacturing/marketing is
intended to enable factories that have completed R& D to manufacture a number of
prototypes for ingdlation on the premises of potentia clients, especialy abroad.
This enables the manufacturer to obtain feedback of the product's performance, in
order to prepare afina, marketable verson of the product.

5. Aid in Egtablishing Industrial Incubators

The program ams to encourage established companies to cultivate business opportunitiesin
new technologicd aeas, benefiting from the companies infragructure, finance and
management. The OCS grants 66 percent of the approved R&D outlay, up to a celing of
$300,000 annualy for amaximum of two years.

6. Feagbility Studiesfor Industrial R& D Programs

This refers to sudies of the market potentid of a new technology, prior to the
invesment of large sums in the R&D and manufacturing dages. It is intended
primarily for start-up companies, or those with limited R&D experience. But older,
larger companies investigating new subjects not included in their current areas of
activity are digible as wdl. Grants of 50 percent of approved codts, up to a
maximum of $25,000, are available if the sudy pertains to a Single continent, and up
to $30,000 if the study extends to two or more continents.

7. Technological Incubators

The program ams to set up a support system for encouraging business initiatives
in technological fields. It consists of centers or frameworks (incubators) that house
groups of scientigts, particularly new immigrants, who develop new products or
processes for commercia purposes. Each incubator accommodates at least 10
projects. The incubator receives annud grants of up to $150,000, depending on the
volume of the projects, and each individua project receives up to $150,000
annudly for a maximum of two years. The grant pays 85 percent of labor costs and
other expenses.

8. Magnet

This program of generic R&D ams to encourage the formation of consortia of
industry and academic inditutions in order to develop key technologicd
infrastructures. Magnet dso supports the integration of advanced technologies into
industry via users associations. Grants of 66 percent of the tota gpproved R&D
cost are available, with no roydty requirement.
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9. Aid For TheIndividual Technology Entrepreneur.

In generd, the OCS itsdf deds with R&D projects carried out in companies.
However, it has dso edablished, together with the Minidries of Immigrant
Absorption and Science, the IPC (Idea Promotion Center - MESER), a body that
acts within the MATIMOP framework and provides a specid venue for the
individud technology entrepreneur and inventor, as wdl as new immigrants with
scientific and technologicd skills. 1PC helps them during the early stages of the idea,
to assess the technological and economic feashility, to prepare a file for a patent
gpplication, to congtruct a modd of the idea, prepare a business plan, link up with
the right industry, and find investors. Grants, which must be paid back if the project
is successful, are adso offered from a fund with government and Manufacturers
Asociation financing.”
The Isadi Minigry of Industry and Trade fosters the "development and progress of the
domedtic industry, the development of internationd commercid activity, the encouragement
of industria research, and the development and improvement of marketing and commercid
resources.” In addition to the OCS, the Minigtry activitiesinclude:

The Center for Business Promotion which exposes the international business
community to the advantages of cooperation with Israd and seeks partners for
Israeli companies. The Center hogis fairs, seminars and mestings.

The Igadi Investment Center which sets government policies for the
encouragement of capitd investment and for designating "gpproved’ enterprise
datus enabling tax and investment incentives.”

The Isradi Minigtry of Industry and Trade aso offers a 2.5% of export revenue
rebate for selected indudtries that include the software industry.

Ireland Experience

The Forbairt (state support to industry) and The Irish Trade Board (promoting externa
trade) are being merged to form Enterprise Irdland with an overdl mandate to grow Irish
indugtry. This new entity reports into Farfas, the government policy agency. Itsgod to help
increase the rate of growth in the sales, exports and employment levels of Irish industry. As
software is an important industry sector, Enterprise Irdland is actively involved in promoting
software industry growth. Enterprise Irdland has 11 officesin Irdland, 15 in Europe, 8 in the
Pecific Rim and 3 in the United States.

Key efforts of Enterprise Irdland are:
"Technology Irdand” - a publication on Irish industry communicating the latest
developmentsin technology
Science and market information center and library.

Export marketing program that provides reimbursement of up to 50% on along-
term loan basis to cover export marketing costs. This program is available to
indigenous companies and foreign subsidiaries that make their marketing decisonsin
Irdand. The loan and interest is to be repaid from profits growing out of program-
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related exports. If the program is unsuccessful in building profitable exports, the
loan isforgiven.

Coordinated initiatives for internationd collaboration and Irish "Technology
Centres’ (office parks and support sysems soldy focused on technology
companies).

Project and business development advice and support.

Accessto grant, equity and early-stage discretionary funding.

Sday subvention of up to IRE5,000 during the first year of a "new hire" daff
addition.

Hexible busness training inputs.

Technicad evduation and guidance, including advice on patenting and licenang
ISues.

Business mentoring.

Access to the Innovation Centres wide range of business incubation and
development support programs.

Research technology and innovation initiatives providing funding for companies
across the European Union to develop and enhance innovative products and
processes.

Application Development Initiatives offering grant aid for software development
and enhancement to end-user companies working with Irish software developers.

Grants to businesses for research, technology and innovation

Award programs funding drategic projects that bring academics and industry
together”
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Export Promotion

Export Promotion

Despite low labor codts, rich natural resources, and an advantageous location, Egypt’s share
of world exports and imports has declined over the last 10 years, as has the openness of the
€conomy.

Furthermore, the rate of increase in export trade is one of the lowest in the developing world
dthough the rate of foreign investment isimproving.

As illugrated in India and Irdland, the software industry has the potentia to significantly
impact nationd export performance. As mentioned elsewhere in this report, the low cost but
well educated labor pool in Egypt represents a key asset. However the infrastructure lacks
the commercid skills and resources to exploit the potentid. The establishment of an
organization that can bring marketing focus and resources to develop the opportunity is
clearly important to the future of the industry. Organizations such as ExpoLink can assst
dramaticaly in the development of these efforts, representing the private sector effectively.

The Egyptian government currently has four export promotion agencies under the Minigtry of
Trade and Supply (MOTYS):

Commercid Representation Sector

Egyptian Export Promotion Center

Egyptian Internationa Trade Centre

Generd Organization for Internationa Exhibitions and Fairs

These agencies are in the process of being reorganized to diminate overlapping functions
and provide better focus on measurable goas. The agencies have been focussed on
traditiond markets and have little or no experience in high technology.

Key to the development of an export promation plan is a clear view of the focus and gods
of the industry. One of the most important functions of the ESO will be the development of
a drategic plan for the Egyptian software industry that can be used for many planning and
implementation functions (see Plan Overview). This involves an assessment of the naiond
asts and the World's markets and will lead to the identification of target markets for the
indudtry. Thisis akey activity and undertaken by most of the governments reviewed in our
sudy. This plan provides the foundation required to develop and maintain an export
promotion Strategy.

The Export Promotion Working Group

Role

The role of the EPWG isto develop and maintain a nationa promotion strategy for software
exports, congstent with the national software plan, and to support its implementation through
the MOTS and other governmenta and industry agencies. The group will dso monitor and
report to the ESO on the results of each of the initiatives and, where necessary, any changes
required.
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The group condsts of a Chairman, Vice Charman, a secretariat, a support cdl and a
number of representatives from other parties. The Chairman, an employee of the ESO,
reports to the Director ESO.

Export Promation \Warkina Gronn |
Export Promotion Working Group

Chairman

\/ica Chairman | | Cacratariat
Vice Chairman Secretariat

Representives:
MOTS
NSD MSC
Software industry

Therole of the Chairman isto:

Software Promotion Support Cell

Lead the EPWG and be the ESO spokesperson on software export promotion

Plan and execute the export promotion strategy in accordance with policy directives and
budgetary condraints

Monitor and coordinate the implementation of the plan with the other responsible
agencies.
Structure
The dructure of the EPWG is asfollows:
Chairman — ESO gtaff member
Vice Chairman — ex officio pogtion
Representatives from:
Minigtry of Trade and Supply (management of the government export promotion
units)
Software industry
Representative from ExpoLink

ESO’'s Market Resources Center (MRC)

Software Promotion Support Cell —ateam of 4 specidists whose role is to support MOTS
with training, software market development, and expertise.

Agenda

Fundamentd to the group’s activity is the nationa software industry plan to be developed by
the MRC. It is expected that the EPWG will be a participant in the preparation of the plan
and then will generate an annud promotiond plan in consultation with the MOTS agencies.
A broad range of activities will emanate from the group including education, marketing,
liaison, partnership devel opment, implementation support and facilitation.
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The Harvard Computing Group report of 6 May 1999 identified a number of export
promotion issues and agenda items for consideration. The recommendetions are as shown
below:

Investigate partnerships, drategic dliances, joint ventures and programs available
through the European Union and Arab Lesgue that can help promote and fund
developmentd efforts.

Develop partnership drategies to leverage resources available to support industry
development. For example:

USAID, European AID, NIESA, NASSCOM

ECIP Scheme of Commission of the European Community
Provide digtribution channds to European companies to market their products in the
emerging markets in the Middle East and the Gullf.
Assg European and US companies who many want to do offshore development in
Egypt.
Provide matchmaking between overseas companies and Egyptian companies according
to the project’ s specific requirements.
Assg joint product development between Egypt, European and US companies and
then help to identify marketsin USA, Japan, Europe, India, Audtrdia, etc.

Educate the rdlevant Export organizations on the specific needs and issues of the
software industry.

Egtablish a marketing and support plan to include:
Promotiond tours and networking initiatives

Education and enrollment in promotion of the software indusry of trade
representatives in Egyptian missions, consulates and trade development offices.

Provide representation at foreign conferences and trade shows.
Host seminars and trade shows.
Identify an on-going badis financing and assistance opportunities for the industry
in Egypt and through new and exigting internationa programs.
Factors
Severd recent studies *2, which have analyzed rapid export growth characteristics, have
found that:
The rapid growth required many new companies bresking into new foreign markets.

Companies exporting before the growth did not dramaticaly increase their shipments
during therise.

Breaking into new export markets involved sgnificant “sart-up” cogs:
Market research
Product and packaging devel opment

% Roberts, Mark J. and Tybout, James R.,” What Makes Exports Boom?’ The World Bank, 1997
% Nathan Associates, “ Enhancing Egypt’s Export Promotion Program: Micro Strategies’ US Agency for
International Development, 1998
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Developing didribution channds

Acquiring the process knowledge and expertise
As more companies became involved these costs declined as experience was gained and
economies of scae were achieved in support services.

The reports also conclude that:

Government must play arole in convincing businesses that there is a good return on sart
up cost investment.

Governments must assist in mitigating or defraying export start up cogts for

businesses and bringing focus on long term marketing strategies. The Government’s export
promotion programs should:

Provide timely direct support and/or subsidy to exporters
Educate companies in long term planning in devel oping markets abroad and;

Attract new exporters. Interviewed companies al agreed that they needed more market
entry knowledge and skills to enable them to successfully penetrate foreign markets.

Provide direct marketing assstance for the development of a naiond and industry
sector long-term gtrategic plan. ESO's Marketing Support Center has the role of
developing and maintaining this plan for the software industry

Congdering that estimates of active exporters in the Egyptian economy number as low as
200, there is avery large task ahead to increase the number of companiesinvolved. Asthe
software industry has virtually no export presence, the bariers inherent and the effort
required is somewhat daunting.

As mentioned earlier, the four export promotion MOTS agencies have little or no
experience in the software industry. They will need a great ded of support to become
effective in this and other high technology markets. This will impose sgnificant additiona
workloadsin training, marketing, and facilitation in the first 12 months of EPWG operation.

The experience shown below is an excedllent example of a well-focussed market promotion
agency from a smdl, growth-oriented nation. It has made the trangtion from consumer
goods to include high technology and has been successful in promoting a burgeoning
software indugtry. Of particular interest is the good use made of information systems to
make available awide range of interactive services for domestic and international companies
and other prospects. This gpproach is proving to be a very efficient means of export
promotion and business devel opment.

The Israeli Experience

One of the best points of comparison for Egypt is Israel’ s nationa export promotion agency,
cdled the Israd Export Inditute. This is a government body and is now very active in high
tech promotion and support. It has a Board of Directors consisting of representatives of
government, industry, and banking.

The Mission Statement of the Israel Export Institute is to:
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Promote Israd's Internationa Trade

Provide Business and Manufacturing Community with Basket of Services - Everything
Needed to Advance Export Objectives

Support al Forms of International Cooperation - Joint Ventures, Strategic  Alliances,
etc. - indl Technologicd, Industrid and Commercid Fields

Link Overseas Inquiries with Relevant |sradli Companies
Serve as Exporting Community Lobby in Israd's Decison-Making Bodies
Adapt to New Redlities and knowledge

The IEI endbles Isradl's export-oriented business community to make the most of the
dynamicaly changing globa marketplace. Through its ongoing adaptation to evolving needs
and trends, the IEI provides afull range of services. Tailored to meet current redlities, these
savices include information, marketing and training.

In recent years, Isragl's export industry has undergone substantial changes. Together with a
shift from consumer goods to hi-tech, there has dso been a move from exports in the
traditiona sense, that is the sde of products or equipment - to a much broader scope of
internationd trade. This involves participation in international projects, and growing
cooperation with overseas companies in the form of joint ventures, Strategic dliances, R&D,
marketing and co-production agreements, technology transfers, and virtudly every form of
cooperation acceptable to both parties.

Israel Export Institute

Board of Directors
Director General

" Projects Exhibitions |
" Finance Operations |
I I I ]

IPuinc Relations| I Export Services | " Marketing | " Information
Pubic Relations Small Exporters Electronics Business Llbrary
International Media Economic Dept Agriculture Data Bases&I/N
Northern Branch Transportation Professional Services Data Base svcs
Southern Branch Training Metals and Machinery Bus Opport

EDI Foods and Consumer Arab Info
Image Promotion Fashion Russsian Info
Regional Mkt WW Customs

In addition, comprehensive turnkey projects implemented by Isragli companies, often in
collaboration with multinational corporatiens.arlecal:companies aso account for a growing
share of overseastrade.

Board of Directors
Director General

At the same time, dart-up com '*;iéctmd gl 2o id-gze enterprises are playing an
increesangly important role in Isr .DJ AT _ of these changes, dong with
geopalitical developments, the glokevceerrer Ooie rewreedONS in the world economy and
other globd tre cor™ WG rmreing Y omauon jiVities dthough
diverse in scope, @T Slem from t [IJ€ 10 ennhance thg postion of Isradi industry
on theinterational FHARMIEDS. [l ncn | soresnne G Besera

Northern Branch Transportation |- Professional Services Data Base svcs
In recent years, thestsnael braofitw; gDallrm@Iustry h@gﬁgg:m o mféothe largest of any
export industry, and it has the hi vehwe deldetodn relation Hausthermdndudtries in the

Reaional Mkt WW Customs

country.
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A comprehensive survey, recently conducted for the firg time the Isragl Export Inditute in
cooperation with the Manufacturer’s Association's Software House Organization, presents
aurprisngly good findings, showing that exports by Isad's software industry in 1997
surpassed $1 hillion, a milestone reached nearly three years ahead of forecasts. Amiram
Shore, chairman of the Software House Organization and chairman of the board of M.L.L.
Software and Computer Industries reported the news.

Shore noted that according to the findings of the survey, which B.O.C. Research and
Marketing Consultants conducted and which included about 300 software houses, software
exports in the first sx months of 1998 rose 20-25% compared to the same period in 1997,
and totaled about $700 million.

Information security and network management products contribute the most to exports and
congtitute about $160 million (16%) of al software exports. In addition, there has been a
rapid increase in the number of software exporters. In the past five years done (Snce 1994),
the number of software exporters has risen by about 375% and today stands at about 300.

The survey dso reveded that 220 of the companies each have annud exports of up to $5
million, while eight software companies each export more than $50 million annualy. Sixty-sx
software houses each export |less than $550,000 annualy.

The 10 leading Isadi software companies last year exported a tota of $642 million of
products. The next 10 largest companies had exports in 1997 totding $111 million. Small
software exporters contributed about 13% to the total amount of software exportsin 1997.

According to the survey's findings, North America is the most important market for Isradli
software exports, comprising 38% (about $380 million) of the tota; Western Europe is the
second most important market, with 37% (about $370 million) of exports, the Far East
received 9% (about $90 million); the Asia-Pacific region received 4% (about $40 million) of
tota exports, South America was the degtination for 3% (about $30 million) of the totd;
Africa received 3% (about $30 million); and other countries accounted for 6% of software
exports.

The survey examined many issues rdaed to exports, including, destinations, participating
companies, products and technologies, and forecasts for the future.

Shore noted that the competitive advantage of Isragli software companies is usudly based
on a process of quick deveopment and the development of unique products and
technologies for niches and/or in a pioneering technologica sphere which bedts the
competition.
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Software Development Parks

Summary

Necessary for the successful development of the Egyptian software indudry is the
deployment of software development parks (SDPs). The software development parks are
modeled, in part, on smilar structures and programs in Ireland, India and Isradl, but were
designed to address the specific needs of the Egyptian software industry. The SDPs
address the following software industry needs:

Rdigble utilities

Flexible facilities and space

Business development support

Credibility with cusomers/partners

Incubation services and support

The software development parks will support both large and smdl software reated
companies. Each SDP will house many software companies, and will provide the services
necessary to meet the needs outlined above. The buildings will be wired with modern
Ethernet, and will be congtructed usng modern, flexible materids and designs. They will
have shared facilities for large conferences, events, and videoconferencing, as well as shared
resources for business development, marketing and administration.  The SDPs will have
apped to progpective employees of the software companies based on their location and
amenities. They will aso make collaboration with partners and customers more convenient
because of their location and stable connections to the Internet.

The following section provides recommendations for the content and characteritics of the
proposed Egyptian software devel opment parks.

SDP Mission Statement
The following should be the mission statement of the Software Development Park program.

To provide an optimal environment for the incubation and ongoing support of Egyptian
software and software-related companies, while facilitating the domestic and foreign
trade and use of their products and services.

Goal of the SDPs

The software development parks will provide a range of facilities that should dramatically
improve the development and performance of companies located in the park. This will be
achieved by:
Improve the productivity of participating companies through facility and
infrastructure improvement
Improve knowledge and employee productivity by promoting communication
and collaboration

Improve the sdles and marketing functions of the industry, by providing world
class support services
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Improve ease with which foreign and domestic partners can work with each
other

The park concept is not a new one. Fortunately, many references can be made
to ensure that the park system can be desgned specificdly to meet individud
industry and location needs. The development of this program has been based on
many success soriesin Israd, Irdand and India.

Park Locations

The location of the parksis extremey important to their success. We recommend that sites
be chosen based on the following criteria

1 Proximity to airports

Proximity to mgor highways

Proximity to affordable accommodations for university graduates
Avallability of economicd fadilitiesland

Access to modern telecommunications infrastructure

o o 0 DN

The greater Cairo area has the software development talent necessary to attract top-tier
firms into the software development parks. For that reason, we recommend that the first
few development parks be located in the greaster Cairo area.  However, we do not
recommend the parks to be built ingde metropolitan Cairo due to the lack of affordable
housing, affordable facilitiesland, and an inadequate telecommunications infrasiructure.
Instead, we recommend that the first parks be built in either the surrounding “new” cities of
the greater Cairo area, or the less expensve/more accessible fringe cities.

Based on our andyss, Heliopolis would be a very good candidate for the first SDP. Its
proximity to the airport, affordable accommodations, universty graduates, as well as its
more economicd land makes it a desrable location. While the telecommunications
infragtructure in Heliopolis needs work, we believe that the SDP will be able to improve the
performance and stability that is currently lacking. The second and third SDPs should also
probably be built in the greater Cairo area. Idedly, these parks should be set up in fringe
cities amilar to Hdiopolis. By locating near exising software businesses, each successve
park will be able to populate fairly quickly, making it easier to attract new businesses.

Once a sufficient number of parks are built in the greater Cairo area, expanson should be
considered into other parts of Egypt. The locations under consideration should be evauated
based on the five criteria listed above, as well as industry and economic trends gpparent at
the time. As commuting distance and housing expense factor into the equation, it may be
possible to build Parks later in the program in newer locations, perhaps linked a more
affordable housing program.

Facilities Features

The software development parks must have the facilities necessary for companies to work
efficiently, grow, sdl, communicate, and make their employees happy. The following table
lists and describes the features that we recommend for the parks.
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Feature Description

High Speed Internal communications State of the art telephone and network cabling
systems system.
Drywall Flexibility Companies need room in their offices to expand

and change. In order to accommodate different-
sized growing businesses, the buildings in the
SDPs must be movable drywall. This will let the
space conform to the companies; instead of
making the companies conform to the space.

Back-up Power Generators Reliable power is necessary to ensure security,
data integrity, and productivity. A central back-
up power solution will ensure continuous power
to each of the companies located in the software
development parks.

Video Conferencing Most companies in the parks will do significant
work with foreign customers. In order to
increase customer service, decrease client
offshore concerns, and eliminate unnecessary
travel, the software development parks will
provide high-quality video conferencing facilities
to be shared by the member companies.

High Bandwidth Internet Connectivity Offshore development necessitates stable, high-
bandwidth Internet connections. The current
Egyptian telecommunications infrastructure
makes it very difficult, if not impossible, for
software development companies to install T1
connections. We suggest that the parks install
high-speed lines for shared use by the
companies inside.

Large Conference Facilities An effective marketing tool for the Egyptian
companies individually, and as a group, will be
events at their facilities. High-end events will
enable the companies to highlight the quality of
their services and facilities, and will create face-
to-face sales opportunities. In order to
accommodate these events, the SDPs will need
large conference facilities. These facilities
should contain flexible seating, multimedia
capabilities, and close access to a kitchen area.
Each large conference facility should be able to
accommodate 150-200 people.
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Feature Description

Workout Gym Many US companies provide workout facilities
for their employees free on their corporate
campus. In order to keep employee morale high
and increase the attractiveness of the developer
profession, we recommend that the SDPs install
workout facilities. Studies have shown that
exercise increases energy and blood flow to the
brain, and also increases self-esteem and
confidence. It would be a relatively inexpensive
way to create appeal for the SDPs from
companies and their employees.

Cafeteria Cafeterias help promote community, and
increase the uptime of workers. We suggest
that the SDPs have full working cafeterias for
their employees, with a variety of food options in
a pleasant eating area.

Site Layout

The SDPs should be designed campus style. They should be built on rdatively large areas
of land, and will contain multiple buildings. Since the design will condst of many buildings,
the parks will be able to be built in stages — minimizing cash requirements and congruction
time. The following diagram shows apossble layout of the facility.

VE DATEVE el TCTS NIMPOIant [0 DUIMT e SUP O Tad el CaT acCOorTooae Sgeart
growth. As more companies are added to the SDP, the facility will be able to provide more
services and features to its companies. The extraland will also help make for easy parking,
and will give the SDP deve opers more flexibility as they grow and improve the facility.

Logistic Support
In order to operate the facility properly, the SDPs will need to ingal support saff. The
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positions needing to befilled are:
1. Janitorid
2. SDP Sdesand Marketing
3. Generd switchboard/operator/reception/security

4. Groundsmaintenance

Business Development, Marketing & Administration Support

Business development, marketing and administration support is an essentid feature of the
SDPs. The following table summarizes the key business development services that will be
provided by the SDP.

Service Details

Marketing and direct sales support : Assistance with the development of company
specific marketing materials including a web site and
marketing collateral (brochures and business cards)

Direct sales support including client visits, tactical
sales calls, and demonstrations

Strategic marketing planning

Assistance with marketing program management.

Business, management and : Market identification
strategy consulting Competitive analysis
Product/service development
Research potential partners

Business planning

Operations support . Administration: reception, telephone, fax, etc.
Legal and accounting services

Immigration liaison for on-site off-shore projects
Finance: bank accounts and transfers

Coordination of travel and accommodations
including: travel, car, lodging, cellular phone

Project support . Project Management
Application Specification

Client Communication

Technology support : Web maintenance
Preparation of software demo

Software virus protection

System back-ups

The SDP would provide al of these services (or even most of them) to the companies
directly. It will provide centra access to these services, and will subsdize the cost of many
of them. By providing these services or access to these services, the SDPs will help the
Egyptian development companies compete with the larger and more sophigticated software
development companies in Egypt, Irdand, and Israd. The services will aso help them sl
their servicesinto the U.S. market much more effectively.

We recommend that the following parties subsidize the service:

© 1999 The Harvard Computing Group, Inc. Page 87

HARVARD



Expolin K - Detailed Software Industry Development Plan / October 1999

1. Private investorsin the SDPs
2. The Egyptian government

3. Vendors (through fees that they pay to the SDPs for access to their member
companies)

Incubators

While the SDPs will be congtructed to accommodate large Egyptian software companies,
they will dso incdlude a facility for amal gart-up firms. These “incubators’ will assst smdl
companies in the development of their business plans, product designs, service offerings,
marketing plans, tactica sdes efforts, genera adminigtration, and product development. We
suggest that the Egyptian SDPs follow the precedent set by their Irish counterparts.

Irish incubators, with a reaivey minima falure rate, launch 40-50 new technology
companies annudly. Many of these companies are born from University research and/or
government grants. In order to transfer the technology to the marketplace, the originators of
the ideas incubate their concepts in Irish incubators. They receive management and
adminidrative support, and have some of their expenses subsidized by investors and the
government. It is also possible that PV Os and export development organizations could assist
with the development of these programsin Egypt.

The god of the Egyptian incubators is to foster entrepreneurship, and help transfer
technology from the research lab to the marketplace. The incubator is a steppingstone — a
means for smal companies to minimize overhead while developing their business modd and
management team. It will provide subsdized access to the servicesincluding:
1. Gened Adminigretion
2. Professona Services
a Legd
b. Accounting
c. Trave
3. Tactica Marketing Support
4. Business Development Support
a. SaesProcess Reengineering
Didribution Channel Development
Partner Development
Opportunity Andyss
Market Research
f. Strategic Marketing
5. Interim Management
The incubators are designed to accelerate and improve the development of the early stage
companies. Once the companies are up on ther feet with proper management, strategic
direction and funding, they will be moved out of the incubator and into the main software
development park.

® oo o
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Funding (Companies)

The vehides outlined in the Finance sections of the plan should provide the funding of
companies ingde the SDP. These will provide subsidy finance for sart-ups and new
companies needing help through the Export Software Organization and more substantid
financing from if the commerad financing section.

Funding (SDP)

Funding of the SDP(s) should be an item high on the agenda of this plan. Developing a
drategy to assst in this process will dlow companies to compete on a world class basis.
Even short-term issues such as poor Internet access and less than optimd facilities can be
addressed by meking a facility such as this avalable. Good working conditions and
environment create a professona gppearance and set the high standards that will make the
industry successful.

We would recommend that the government aong with other organizations would
ggnificantly subgdize the first SDP. Rather than remodding exigting facilities, we aso believe
that custom built premises for the software industry will set a new standard, and make a
datement that the government and industry are serious about the initiative.

If private industry and banks can be encouraged to be a part of these first SDPs it would
also st atone of confidence and encouragement for the industry.
Benchmarking the Best Software Development Parks

We suggest that the Egyptian SDP committee (or an agent thereof) spend sometime in and
around the successful software development parks in other areas of the world. By
interviewing the people that run the parks, own companies in the parks, and work with
companies in the parks, the Egyptian planners will better understand the components of
successful SDPs. The SDPs that we recommend for benchmarking are:

Vigting parks in the Irdand, India and Israd would be an excdlent first dtage in the
development process. This way Egypt can learn first hand of the issues that have worked
and not worked in each of the areas, and fine tune the process and plans accordingly.

Starting the Process — Workshop Agenda

In addition to building atour agenda for the Export Software Organization, industry, finance
and government to attend these sessons, further work can be accomplished by building a
gart up conference for the Software Development Park scheme.

We would suggest that the following agenda for such an event, and that it should be chaired
by an expert from one of the three countries listed above.

Agenda

1. Examplesfadilities

2. How they have worked for industriesin other countries
- Speakers from Iredland, India, Israel

3. Operating the fecilities

HARVARD
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4. Hnancing dternatives
5. Target companies and profiles that have worked
6. Communications and support features

With a varied spesking group, with experience in the setting up, financing and devel opment
of parks, Egyptian industry, government, education and financid representatives can gain a
good idea of the best facilities and practices out there in the market before starting the
program herein country.

Costs

We would expect the staff operating costs for the Software Development Parks to be in the
region of $1.75-2 million per annum. Thisis based on the following criteria

Staff costs

Positions Salary Number of staff Sub-total
Administration 20000 6 120000
Marketing support 40000 4 160000
Finance and legal 60000 4 240000
support

Logistics 15000 6 90000

Interim and support 200000 4 800000
management

Assuming benefits a around 25% of sdary levels, we would expect the saff costs to run
around $ million per annum.

Staffing Equipment Travel Facilities Other
$1,762,500 ? ? ? ?

It is somewhat difficult to estimate exact costs associated with the SDP. Many issues have
to be consdered and agreed further. The size of the facilities? Will land be purchased or will
it be donated? Who will pay or subsdize the Internet and telecommunication needs for the
SDP? These issues need to agreed after the benchmarking of other facilities has begun, and
after Egypt has run the start-up workshop for the program.

Once these areas are agreed, a budget can be drawn up with a much greater degree of
accuracy.
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Overview

Education in Egypt

According to Harvard Computing Group estimates in 1998, which are summarized in the
chart below, it would gppear that university and government training programs are providing
dightly more than the trained staff required to support the anticipated growth of 35% in the
domestic software market and 200% in the overseas software development market.
However, this appearance is extremely deceptive as there are actudly critica shortfalsin al
but one job category required for successful offshore programming company operation. The
overproduction of entry-level programmers skews the statisticsin dl of the other categories.

In redity, there is actualy a severe shortage of senior programmers and even the gpparent
oversupply of junior programmers is not adequate to meet industry needs because the
traning they have received has not been properly focused. Software company managing
directors agree universally that sudents lack the following key attributes when they graduate
from current computer science programs.

undergtanding of team environments
sophisticated problem-solving skills
project management skills
familiarity with some of the latet software products (eg., database systems,
programming languages, web technologies)
Certanly the Information Technology Indtitute (ITl) was created to fill this demand and
generdly succeeds in turning out more quaified graduates than the typicd university

program. However, software company managers find that 1Tl graduates, while better
trained, are ill too broad and too shallow to meet their immediate needs.

For example, ITI provides database training but not necessarily on the right products or in
enough detall for someone to begin database programming after joining a software
company. Additiondly, the ITI curriculum is a bit too sandard for most software
companies. The graduates turn out only reasonably quaified and fairly homogeneous. A
company looking for Oracle programmers will get candidates with the same training as
another company that requires Sybase expertise.

It is dso important to redlize that training programmers is not the entire problem. There are
key shortages of other personnd such as the middie managers required to support company
growth beyond 10-20 employees.

The chart below shows the number of graduates per year from university and industry
programs againg the anticipated demand. Current training programs are not meeting even
half of the demand in four critical categories. The recommendetions in this section of the
report are amed at increasing not only the quantity but aso the qudity of graduates able to
work in software companies.
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Employment Need

Number
Required

Number
Produced

Annual
Shortfall

Demand
Met Now

Project Managers 116 50 66 43%
Product Managers 29 15 14 51%
Middle Managers 145 100 45 69%
Senior programming staff 377 200 177 53%
Entry-level programming staff 870 1500 172%
Business analysis and 58 20 35 34%
consultants
Marketing management 58 25 23 43%
Sales and sales management 232 100 132 43%
Totals 1885 2010

Education in Ireland

For purposes of comparison, Ireland, with 1/20™ of Egypt’s population, is producing 2900
technica graduates per year and has programs in place to increase that number by nearly
50%. There are, of course, sgnificant differences in the economies, literacy rate and other
demographic measures of the two countries, but even factoring those differences into the
equation results in a staggering imbaance that will need to be corrected for Egypt to be a
serious offshore software competitor.

Educational Institutions

Software Industry Institute

HCG recommends creation of a Software Industry Ingtitute (Sl1) to act as a post-graduate
supplement to university course work and well as a source of continuing educetion for
software industry professonds. The Ingtitute should be focused exclusively on the consensus
needs of software companies for trained, ready-to-work professonds in the categories
listed in the chart above.

Key to the success of the Indtitute will be a more flexible schedule and more frequent
rotation of courses and faculty than is typicad for a universty program. Because SlI is
designed to meet the needs of indudtry, they will offer fewer of the introductory courses that
a universty can eadly fill every semester and will concentrate instead on courses that might
be offered only once or rdatively infrequently. In addition, Sl should be an “early adopter”
of new technologies and be continualy searching for new course topics that will assst
Egyptian software companies on the leading edge.

The work proposed in the preceding paragraph is anything but easy. A large part of the
financid return for an educationa inditution comes from offering repeatable courses. The
second, third and fourth deliveries of a given course are each less expensive to package and
ddiver than the previous iteration. But SII’s misson to be a the leading edge will require
more subgtantid investment in new curriculum than is customary. The Inditute will need to
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continudly recruit university faculty and industry experts from within and outsde of Egypt to
develop new courses (please refer to the sections below on staffing and financing).

Organization

Sl could be an extengon of ITI, it could be run by one of the univerdties in Egypt, or it
could be crested as a separate indtitution. The last gpproach is not as unusud asit may seem
asthere is cartainly enough demand in the market to support multiple ingtitutes, especidly if
they agree on focus areas and specidties with minima overlap. For example, 1Tl could
augment thelr current program to provide greater technicd depth by including multiple
database tracks and multiple programming language specidties. Sl could focus on project
management, sales and marketing, and devel opment programs for middle managers.

Industry Advisory Board
SlI should have an advisory board comprising representatives from

2-3 large software companies

2-3 smdl software companies

1-2 multinationd firms

2-3 universty computer science and management programs
Information Technology Inditute

Member of the Export Software Organization

IDSC, RITSEC and other appropriate government agencies

The advisory board will ensure that the Indtitute remains true to its charter of providing the
most relevant possible software industry education.

The board should meset at least quarterly (more often during startup and the first year of
operation) with members gppointed for aterm of two to three years on arotating basis. The
rotation scheme will prevent al board member terms from expiring in the same year.

Management and Staffing

Sl will require a full time management gaff and a rdaively samal full-time faculty. Most of
the faculty will be recruited for terms ranging from one semester to severd years and will
come from Egyptian software companies, Egyptian universties, foreign universties and
multinationd firms. While managing arotating faculty will be abig chdlenge, it will ensure the
freshness and currency of the Sl program.

Funding

Student tuition will not be able to cover the costs of running S, especidly given the higher
than usua course development expense associated with the continuous development of
pertinent subject matter. Consequently, government funding will be essentid for the
successful operation of S1. Foreign government funding may be an option aswell, given that
the purpose of SlI isto develop an industry that will provide services both insde and outside
of Egypt.

The Ingitute should actively seek corporate sponsorships and donations. Besides the
obvious choices — cash, hardware and software — SlI should seek donations of services
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(maintenance, technicd assstance, software upgrades) and even personne. Many
companies in the United States and Europe loan employees to universties and training
ingtitutes, elther as technicians or as faculty members, because it generates poditive publicity
and gives them an early look at prospective employees among the student population.

Tuition Structure

The tuition structure will need to be evduated as the Indtitute budgets are being prepared.
Subsidies are very likely to be required, especidly during the start up phases of the Indtitute.
Course Development

The curriculum for SI1 should be created by ateam of industry experts from Egypt and other
foreign countries, under the supervison of the Advisory Board and the management of the
Indtitute.
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Curriculum Examples

SlI should offer courses in subjects like the following:

General Subject Course Examples

Project management - Project Management for International Development
Procurement and Contracting

Conflict Management

Risk Management and Quality Management
Hands-on Project Management Software

Managing at a Distance: Working with Distributed
Project Teams

Effective Project Estimating

Business development for | - IT Entrepreneurship
software companies

Technology and Operations Management
Marketing for _software : Marketing Management
companies Marketing and Information Technology

Strategic Database Marketing
Electronic Commerce in the Global Economy
Services Marketing

Managing Corporate Communications on the
World Wide Web

Software Marketing Channels and Logistics

Advanced programming : Multimedia Systems
Building Distributed E-commerce Applications
Database design and - Object Oriented Modeling
programming Data Warehousing and Data Mining
Systems analysis and - Techniques for Rapid Application Development

specification Advanced Design Methodologies

Structuring and Conducting User Interviews

Advanced product training | - Oracle 8
for selected applications

Sybase
Microsoft SQL Server, IS, COM,
Management skills - Management of Technology

Computer Security Controls and Ethics
Managing Systems Development Projects

Information Technology Policy and
Management

Internships

Sl should place heavy emphasis on incorporating internships into their curriculum. Many
schools in the United States and other countries rely on student internships, especialy when
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the school’s focus is on job placement for graduates. Having students and professors in
continua contact with real-world software companies benefits everyone involved:

Students can experience firg hand the working conditions and job requirements of
actud real world companies,

Professors are continualy updated on the technology and tools used by companies for
whom they are producing graduates.

Companies get low-cost student labor, and even more importantly, have an early look at
potentia new hires after interns graduate.

Training inditutions earn a reputation for relevance in the job market.
Companies have the opportunity to hire graduates with the practica experience they
require
Students are more marketable on graduation.
Offshore Programming Lab

The Offshore Programming Lab (OPL) is designed to be a fully functioning offshore
software development company with one critica difference — a high percentage of the gtaff
are on temporary assignment from other software companies. The god of the OPL is to
provide areal-world environment for technical and management personnd to learn about the
offshore programming business.

Assgned staff members will typicaly work a OPL for a period of nine months to alow
aufficient time to learn and become productive. Following their stints at OPL, employees will

return to their own software companies to implement the ideas and programs that they have
learned during their OPL tenure.

In addition to full-time software company employees, OPL would provide an excdlent
venue for university or Sl internships.

The Harvard Computing Group knows of no precedent for an OPL in any other country.
Egypt has an opportunity to build something truly unique tha should hep Egyptian
companies to gan a competitive edge more quickly than it would be possble by
conventionad means.

Location

The OPR should be located in the greater Cairo area due to the central location and the high
concentration of software companies and universities.

Funding

OPL will be subsidized by the government as part of the investment to build a world class
offshore programming industry. Each company that sends an employee on assgnment to
OPL will pay afeeto be determined in the future.

Staffing

OPL will require some permanent saff to maintain continuity, provide training and ensure the
delivery of the highest qudity software possible. Permanent positions for OPL will need to
be determined as the charter and operation of the Lab are defined.
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Curriculum

Training offered at OPL should not duplicate that offered a Sl or in other programs.
Instead, OPL training will focus on hands-on experience and applications and red-world
projects. Assigned staff should be provided the opportunity to attend forma courses a S|
or esewhere, in order to gpply their new knowledge to rea world lab related problems.

The second emphasis for OPL programs, after hands-on, will be teamwork. Trainees will
not work in isolation, but rather, in-group environments.

Teaching Personnel

The teaching staff a OPL would consst of a roving faculty. These could come from
software operations around the globe, and eventudly staffed by Egyptian software manager
and technologigts. It is likely in the early stages of the development of OPL that most of the
gaff will come from organizations that have built Software Factories in other competitive
markets, or have run Software Engineering Inditutes at large operations in the US and
Europe.

Business feasibility

An important element to the success of this program will be the demand and support from
Industry to develop the concept. The initid programs may be more limited if indudry is
unwilling to make the investment of placing saff in the OPL for a useful period of time. This
needs to be tested further with existing and potentid new investors in the software industry.

Sales and Marketing

Therewill be significant chalenges in how the OPL address the issue of sdes and marketing.
It is highly likely that mogt of the initid projects will be government reated. Only after the
OPL builds a solid reputation and reference base will private clients be interested in
contracting such services. The intentiondly transent nature of OPL gtaff will only magnify
thischdlenge.

Corporate sponsorship

There will be Sgnificant opportunities for corporate sponsorship in the OPL. As staff works
in the labs, they will become exposed to tools that have been "donated” or subsidized by
software vendors. This will create awareness and comfort level for developers and
managers exposed to new systems that they may otherwise not have seen outside of the
OPL.

Software Development Methodology

The use of a number of leading edge Software Development Methodologies and tools
should be included in the curriculum of the program.
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Enhanced Communication between Education,
Government and Industry

The countries that have been successful in building an effective offshore development
industry, most notably India, Israd and Ireland, have al shared one common aspect —“close
cooperation between education, government and industry”. Development of a comparable
qudity software industry in Egypt cannot hgppen in any other way.

As it stands now, the software indusdtry is frusirated by the 6-9 months of on-the-job training
they must provide to make new hire software developers productive. They are dso
frugtrated by their inability to find project managers and middle managers, as wdl as
marketing and sdes people who know how to package, market and sdl an intangible
products such as software.

Harvard Computing Group recommends that the Export Software Organization serve as the
focal point for better communication among the three parties.

Corporate Sponsorship

Egtablishing a closer rdlationship between univerdties and industry can only aid the progress
toward a more sophisticated and successful software industry. In countries with successful
software indugtries there are many donations of hardware and software to universty and
government sponsored training inditutes. While there have been some donations of
hardware to Egyptian universties, it does not appear to be acommon practice. Donations of
software are even more rare.

With government assistance in the form of tax breaks, a donation program can be extremdy
beneficid to al three parties.

The univergty or training indtitute get hardware and software they might not have been
able to afford under other circumstances, which dlows them to provide training on
current generation products.

The donor company gets a tax break and creates a pool of graduates familiar with the
latest versions of their hardware or software.

The government gets a more rgpid return on its investment in training subsdies and
programs through the creetion of alarger pool of more skilled graduates.

In India and other countries, corporate sponsorships even extend to the level of companies
endowing faculty chairs at local universties, establishing and equipping labs, and funding
scholarships for students.

Next Actions

Software Industry Institute
Harvard Computing Group recommends the following steps.

1. The Export Software Organization should form an advisory board with a composition
smilar to that proposed on page 93.
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2. The Sl Advisory Board should form committee to vidt software and management
training inditutes in severd other countries to find best practices. Potentid places to visit
include:
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School Program Location
Bentley College Graduate | Information Age MBA Waltham, MA, USA
School of Business
George Washington Masters of Science Washington, DC, USA
University in Project
Management
Indian Institute of various Mumbai, India
Technology
National Center for various Mumbai and Bangalore,
Software Technology India
Center for Teaching various Dubilin, Ireland
Computing

1. The Sl Advisory Board should write a charter for the Inditute ensuring the greatest
complementarily and the least overlgp with ITI and other government, private or
university training programs.

2. The Export Software Organization and Sl1 Advisory Board should decide whether Sli
should be part of ITI, housed within a univerdty, or run as a dandaone ingtitute.

3. The Export Software Organization and SlI1 Advisory Board should interview and hire an
initid gaff to launch the Inditute.

4. The Executive Director and Advisory Board of SII should prepare a budget and seek
an gppropriate leve of government subsdy funding.

5. The daff of the Inditute should actively solicit corporate sponsorship, endowments,
hardware and software donations, and vendor employee secondment programs.

6. The g&ff of the Indtitute should establish internship programs with multinationa and locd
technology companiesaswdl asin IT departments of companiesin other indudtries.

Offshore Programming Lab

7. The Export Software Organization should form an Advisory Board for OPL with smilar
composition to that of the Software Indudiry Indtitute.

8. The OPL Advisory Board should write a charter for the Lab.

9. The Export Software Organization and OPL Advisory Board should interview and hire
an initid gaff to launch the Indtitute.

10. The Executive Director and Advisory Board of OPL should prepare a budget and seek
an gopropriate level of government subsidy funding.

11. The daff of the Lab should actively solicit corporate sponsorship, endowments,
hardware and software donations, and vendor employee secondment programs.
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12. The g&ff of the Lab should establish internship programs with multinational and locd
technology companiesaswel asin IT departments of companiesin other indudtries.

13. The staff of the Lab and the Advisory Board should develop a marketing plan for OPL
services.

Enhanced Communication between Education, Government

and Industry

The Export Software Organization should serve as the foca point for enhancing the
communications and working reaionship between various government agencies,
universities, exigting training inditutes and Sl and OPL.

Costs

The Offshore Programming Laboratory should cogt in the region of $10-15 million dollars
for sart up capita. This should be enough to identify staff, build and market the programs,
and subsidize operations for the first 12-18 months of operation. Once up and running, we
would expect the operation to have agod of profitability after the OPL has been running for
2 years. The costs of programs and facilities should by then being paid for by companiesin
theindustry asawhole.

If facilities are donated, and the cost of Internet access and products and systems to support
the program, then these costs may be lower. However, to develop a world class program,
some significant initid outlay will be required.

The following table illustrates how some of these costs may be dlocated in the firgt 18
months of operation.

Staffing Equipment/ Travel Facilities Other
Software
$5M $3M $.3M $4M $2M

Depending on the scope of the program, this could be sgnificantly higher than these
estimates. We would expect demand to use the OPL should be high among leading and new
firms entering the indudtry.

The Software Industry Ingtitute should be carefully scoped out with the groups outlined in
the action plan above. Dependent on the range and diversty of the charter and
recommendations, the costs will vary enormoudy. It is difficult at this time to estimate what
the cost may be, particularly if some of these requirements are met by commercid training
firms, dong with extensons to the current education programs dready in place.
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Software Business Development

Centers

Introduction

One area that we bdieve is very important to the development of the industry is the local
presence of companies in the overseas market. We bdieve that this is criticaly important to
the success of the industry for severa reasons.

A particular problem with the development of offshore indudtries, such as programming and
manufacturing is the rate of change. Unlike other indudries where there are physicd
boundaries separating components of the work, software development can occur on an
intensely distributed basis.

Usng the Internet effectively can reduce the need draméticdly for locd daffing, and the
trend now garting to be known as "dectronic immigration” is truly underway.

However, assuming thet the rights skills are there in the country and that the priceis right will
guarantee success is not true. Today the offshore programming industry is a well-organized
and understood mechanism. Most firms dready have good representation in the locdl
industry, they understand the market and have sades and project management specidids to
mest the client's every requirement.

Egypt will take years to develop an effective indudtry if the only drategy is offshore
programming with senior management visting the target countries and clients one every
couple of months. They will dways be working to differentiate themsdves, and most of this
will be on price with other countries a the lower end of the price list. Thiswill produce much
pressure and causes the companies not to have "red clients’ but instead sub-contracting
arrangements. To avoid these problems, and accelerate the development of the industry, and
provide the highest possible export revenue to the Egyptian firm, we recommend that an
aggressive program be started to bring firms to the United States and European markets.

This program would be under a Software Busness Development Center. Each of these
centers will provide the information and support for the development of these programs.

Offshore Software Business Development Center

The formation and support of an Offshore Software Business Development Center
(OSBDC) isintended to accelerate the growth of the industry in target markets. The Center
will operate as a virtud company for the organizations it represents. The Center will
provide:
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Service

Details

Marketing and direct sales support

Assistance with the development of
company specific marketing materials including a
web site and marketing collateral (brochures and
business cards)

Direct sales support including client visits,

tactical sales calls, and demonstrations

Business, management and strategy
consulting

Identify markets

Research potential partners

Operations support

Including access to office space in the
United States, where the following
services will be provided or arranged:

Administration: reception, telephone, fax, etc.

Computer facilities: printing, internet access, email,
including the necessary hardware/software

Legal and accounting including attorney’s fees
Immigration liaison for on-site off-shore projects
Finance: bank accounts and transfers

Coordination of travel and accommodations
including: travel, car, lodging, cellular phone

Project support

Project Management
Application Specification

Client Communication

Technology support

Web maintenance
Preparation of software demo
Software virus protection

System back-ups

Sampl e functions from the Offshore Softwar e Business Devel opment Center

Locations

In the United States the primary locations for centers such as thiswould include:
The North-East corridor (Boston, New Y ork)

Mid-Atlantic (Washington, DC)
South East (Atlanta)

Mid West (Chicago)

Wes (Ddlas, Audtin)

West Coast (San Francisco, Los Angeles)

From this ligt, the Northeast would make the most sense for the firdt location as it offers the
largest overlgp in business operation hours (usudly 7 hours difference), permitting an early
gart to contact during norma hours in Egypt. Also, there is a mgor shortage of skilled IT
labor currently in the Northeast, and a market that continues to show very high demand for

Seff.

Harvard Computing is very confident that this modd with work effectively for firms that are
ready to come into the development center. Companies wanting to do so should aso be
vetted to ensure that they are ready to for the trangtion to this new market and athough the
Center would be subsidized, the company should aso be able to pay a considerable amount

of the cost of the program.
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In April of 1999, Harvard Computing Group used this modd to asss in the start up of a
new offshore subsdiary of an established Egyptian software firm. Within sx months of the
firms operation, they had three contracts in place with established and sart up software
firms in the United States. The firm expects to become profitable before year-end and will

have a more than $1million backlog in contracts a the start of the next fiscd year. All of the
components in this model were used in this process, with the exception of the subsidy model

outlined above.

This mode should dlow Egyptian firms to compete more favorably with established Indian
and other offshore companies that have an established presence in the US marketplace.

We aso expect that this model would work well in a European seiting, and given the price
advantages over local labor, that Egypt can generate good revenue per employee and an
excdlent profit for this owners and shareholders.

Function

The OSBDC operaes an both an intelligence arm for the Egyptian Software industry, and
as atactica incubator for firms coming to the US and Internationa markets. Companies in
the program will be vetted to ensure that they are ready to come to market in the location. If
they do not either meet the necessary standards, then a program will be offered to them to
provide the necessary improvements for successful entry into the marketplace.

As companies come to the US the OSDBC gaff will set up appointments, provide support
in the logigtic set up of companies, teach Egyptian saff about US business culture and assst
them in solving many of the problems thet firms have in coming to the US and Internationa
market successtully.

The OSDBC will have a network of accounting, bank contacts, web development and
graphic design facilities and other support programs to help the companies come to market
successfully. In addition, the OSDBC will have facilities with access to their saff and regular
training and Smulation sessonsto assis firms getting going in the marketplace.

Leads will be generated by the OSDBC, to assst new firms starting out in the target market.
Staff will be available to asss the Egyptian firms going through therr first year of operation in
the target market. Once firms have enough momentum in the market and revenue and
operations do not require the Center's help, they will leave the unit and set up their own
dedicated facilities on-shore.

This model will dlow Egypt to cogt-effectively go to the target market in a very sophisticated
way. It dso will protect firms from pricing pressure and competition by having dients in the
target marketplace.

Short/term long term

Thisinitiative is one that could start very quickly with some form of subsidy for firms entering
the program. Even without a subsdy, we bdlieve that many firms would pay fully for such a
program, because of the benefits that they derive fromiit.
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Costs

For an OSBDC based in the US would cost around $300-$350K for each participating
firm. In order to have enough momentum in the marketplace, we would expect a minimum of
around 10 firms would need to be contracted over a 2 year period.

This would make estimated codts for the first years operation in the range of $3-$3.5 million
to operate the unit. These costs would exclude travel and other tactical costs associated with
sdesrelated activities, these would be borne by the Egyptian firm in the program.
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Financial support

Development of a financid support modd for the Egyptian software industry has severd
eements. The plan will address many of these from the perspective of what is needed to
nurture, develop and successfully mature the industry.

The financid support for the industry can be broken into three primary categories:

1. Seed capita support for the development of new companies focused on software
activities

2. Venture capita support to assst with the development of new firms

3. Short and long term support for operating and expansion capital

Seed capital and start-up funds

Thereisaneed for start-up funds for new companies operating in the Egyptian marketplace.
These funds should be administered by the Export Software Organization, which would aso
provide areview body to determine which companies should receive grants and assst with
the development and refinement of their business planning process.

These dart-up funds could be provided by a combinaion of private support and
government. It should also ensure that some level of new Start ups have access to these
funds, dong with business development courses to assst in the appropriate business
planning processes to support them.

It is recommended that a financid advisory group from the United States be identified as
advisor to the Export Software Organization and the Government to asss in building the
framework for these funds. However, some basic requirements for receiving and using these
funds could indude:

A pre-defined criteria for the start-ups Business Plan. (Including making use of Export
Software Organization's Market Research Services)

Incluson in Software Development Parks incubator program. This will provide
assdance to companies in many essentid aress during ther firgt 12-18 months of
exigence. (Iredland has been very successful with these programs, and produces more
than 48 no-fall start-ups through this program)

The gart-up environment for firms in this sector is a very difficult area to address for a
number of reasons. The market data to enable firms to understand where to focus their
business in terms of skills and industry is not avalable. In addition, the lack of access to
tools and finance cause only the redly brave entrepreneurs to enter the market. Incubation
of these firms occurs on a case-by-case bass, often with relatives and close friends
providing temporary office space and financing. Many of the firms trying to enter the market,
also focus on the domestic market, aready crowded with players seeking another price of a
smdl sector. It is recommended tha the start up funds should focus exclusvely on the
export sector, where high potentid returns are available from a huge marketplace.

The"seed" fund is likely to provide smdl and diversified start up capita of around $100,000
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per individua company start. This would complement other early stage capitd for the target
firm.

Venture Capital and industry expansion

During the course of developing this plan, Harvard Computing has discussed the issue of
obtaining externd venture funds for the development of the Egyptian software industry.
Given that Egypt is not recognized as a Sgnificant player in this industry today, and there is
little or no activity in the loca market to fund software firms some important principles need
to be understood to obtain foreign investment.

It is our bdief that there will be limited investment of US based venture capitd to the
Egyptian software industry without the following caveats being in place.

The venture fund will have to become comfortable with an offshore mode that provides
confidence to those investing in the industry

There is a drong preference to invest in US based companies that have ther
development resources located in Egypt. This effectively makes the investment a US
based decison, with the exclusive rights to these services being controlled through the
US outlet.

We believe that certain US based venture funds could be convinced to enter this
market, with careful screening of the firms requiring financing. These firms will have to
dearly undergand the different nature of venture cgpita funding in the US market and
the expectations that go dong with bringing venture capitd into a company. Some of
these include

- Venture funds usudly only stay in afirm for around 3-5 years

- Mo deds involve more than one VC firm, with one leading and others taking a
smdler part of the totd financing round

- Venture funded companies in the software industry usudly have very aggressve
growth and return on investment expectations. This puts a great ded of pressure on
management and dtaff to perform to the plan that brought the money into the

company.
- Despite the reputation, most VC firms are risk adverse, and look at hundreds of
business plans each year, while only investing in afew firms.

In addition, it is recommended tha the venture fund would work closgly with the Export
Software Organization in sdecting the firms for funding. Thiswould work in asmilar way for
both "seed or early stage funding” and later stage dedls that are more traditiond.

We recommend that the operation of this fund and decisions of how best to take advantage
of how it would operate is illustrated with the following table. Each stage would provide
checks and baances for the investors and the providers of capital. It would aso permit a
clear method of ensuring that the program would work effectively in the management of US
based venture capital.

Over the past 6 weeks Harvard Computing has tested this modd out with two potential
investor groups, one of which would dso potentidly be able to provide facilities in the
United States for the development of new offshore start-up companies.
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In addition, Harvard Computing has completed the successful incubation of an offshore sart
up in United States. The company is currently sdling offshore programming services in the
US marketplace. This firm will become profitable before the end of 1999, just eight months
after its formation. It is likely to produce export revenue more than severd million dollars
within the next 24 months of operation.

With the appropriate assstance, we believe that this operation can produce a wide range of
export oriented start-ups from the cadre of suitable firms dready in the industry. More
importantly it will cregte the right environment for new companies to begin operations in
Egypt and in the United States and other overseas markets.

Function of Venture and start up operations and stages

Export Software Venture Fund 3" parties
Organization
1. Marketing the 1. Building the fund 1. Providing
concept, identifying facilities
target firms (SFS)

2. Initial vetting of firms 2. Ensuring balance in portfolio 2. Sub-
contracted
due diligence
where
appropriate

3. Recommendation to Approval of investment BOD

invest agreement

4. Start up support BOD support and Interim

disbursement of funds management
5. Business Oversight and advise
development support

6. Informing fund Informing investors Investors and
managers of BOD agree
progress/issues

7. Defining exit 7. Making the exit happen

readiness from
Incubator

Example of Venture Capital operation and decision making process with incubator
and start up funds

Operating and Expansion capital

Providing operating and expanson capita for the development of companies in the software
industry continues to be a problem. Some of this is based on the problems that individua
banking inditutions do not understand what the complex capitd requirements are for
software firms. (Many firms have to invest heavily in product development well in advance
of any royaties or sdes of the system.).
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Other issues are that many financia organizations, banks and accounting firms place little or
no vauation on the intdlectua property that is the most important asset in a software

company.
For these reasons, it would appear that the best method of providing these skills to the

country would be to develop a bank, or branch of a bank in Egypt dedicated to the
software industry and its particular needs.

There are some very good models that could be followed in the United States that will
provide input to this process. Once such bank (who may be persuaded to assist or provide
consulting support is Silicon Vdley Bank.)

As Silicon Vdley Bank focused on providing a complete range of services to the
Technology community, we believe that this mode is one that would work wdl in the
Egyptian marketplace. Silicon Valey Bank set out in 1983 to capture a growing market in
Northern Cdiforniathat until that time had been greatly underserved by commercid banks -
- emerging growth technology companies in the Silicon Vdley. Many companies in this
unique market were just getting started and had yet to redize a profit; some smply were not
yet consdered "creditworthy™ by loca community or regiona banks.

Since that time, Slicon Vdley Bank has established a nationd reputation for excdlence in
the banking indudtry, based on a high levd of expertise in a number of technology and life
sciences niches. With a solid understanding of the true risks and rewards of emerging growth
companies, the Bank is widely recognized for its ability to develop innovative approaches to
meet clients lending chalenges. Building on its successful experience in Northern Cdifornia,
the Bank has expanded to additiona mgor technology and life sciences centers around the
country, aswell asto other underserved markets.

They with a broad spectrum of software clients and virtudly dl the top dart-ups in the
software indudtry.

Their clear understanding of the requirements in the software technology space, industry
positioning, OEM opportunities, gross margins, and acquisition and IPO Srategies trandates
into quick solutions for your company’s needs. It dso means your company gets the right
level of financing a each dagein itslife cycde.

The services required by the Egyptian industry mirror those of the software indugtry in the
United States, theseinclude:

Cash management

Commercid Financid

Leasng

Vendor financing for products

Red Edate

Direct leaesing services
We recommend that a delegation from the indudry planning group invite a financid
consulting group. (MDT Advisors, of Cambridge, MA) to host a seminar in the Cairo area

to review these issues over the course of a two day conference to review these issues. It
may be possble to have multiple representatives on this team, perhaps even bringing in a
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representative from Silicon Vdley Bank to review how they set up their operation and the
specifics that have worked to assist in the development of the software industry in the USA.

It would also make sense to try and bring more Egyptian bankers onto the Board of
Directors of Egyptian software firms. This will provide tactica education and practical
experience to both gdes. It may dso increase the willingness of Egyptian banks to directly
invest in software companies.

Other Financing Requirements

In addition to the development of the seed, venture and expansion capital requirements,
there are aso a number of other areas that will require funding to ensure success in the
targeting of the right industries and continued support.

These include funds for Market Research, project funds, student financing and liability funds.

The following table illudtrates the purpose of each one of these funds, and how they may
assg the development of the industry.

Fund Purpose

Market Research Would be used to develop, acquire and deliver relevant market research data
to the industry through the Export Software Organization

Project Funds Specific funds for large development projects that are outside the scope of
individual firms current financing options.

Student Financing Subsidies for students attending colleges and institutions of higher
education related to the development of the software industry.

In addition to these funds, it is aso recommended that liability insurance be made avalable
for firms participating in projects in overseas markets.

Short term and next stages

The development of a conference to review these financia issuesisalogica next sep in this
process. Such a conference should focus on the three main areas outlined above in the
Financial recommendations. A two-day conference to address these issues could include
representatives from the following groups:

From Egypt:

Trade and Industry
Minigtry of Finance
Software industry
Education
Commercid banking
From the United States:

Advisory group to overview the seed capita and venture market opportunity
Commercid banking group with expertise in the software and technology fields
This conference should be able to be co-ordinated within a 60 day timeframe.
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The financid fidd is an important area to address if the industry is to grow in the future.
Today it is very difficult for new companies to get sarted, and existing ones to expand,
without these changes the development rate for the country will be greetly impaired.
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Software Industry Development

There are sgnificant opportunities to enhance the software industry trade group and make
this group aparald body to the Egyptian Export Software Organization thet would effectively
develop and promote the industry insgde and outside of the country.

The gods for this group would promote the industry effectively and would be modeled on
the very successful groupsin Isragl and Ireland.

Building a framework for joint action between a representative industry association and the
Export Software Organization could create some tremendous synergy and powerful action
linking the industry needs with a co-ordinated development of the industry.

We recommend that reviewing this issue should become a high priority for the Export
Software Organization and current industry bodies such as ESA and EHITA for further
discussion and development.

There are dso other groups, such as the Internet Service Providers and Education
companies in the industry that should be encouraged to join such a program.
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Summary

The recommendations in this report cover a very wide range of subjects and aress. We
believe that they require aggressive action in order to meet the gods of the plan, the creation
of awhole new export opportunity for the country.

The following table provides a summary of the highlights of each section of this document
and the plan, a plan that will require sgnificant commitment and resources to give birth to a
new industry and opportunity.

Primarily Government Led

1. Export Softwar e Organization Includes the mission, charter and operation suggestions based on
success in other countries. Included is an action plan for steps to

develop the Organization and recommended participants and their roles.

2. Internet and E-commerce Changes This include steps and potential members of the appropriate working
groups, and potential technology alternatives and steps for Egypt to
consider. Some recommendations may provide some shorter term
solutions for the resolution of the Internet problems as they relate to
Internet access and performance.

3. Domestic Growth Recommendations for items that will create some increased demand for
domestic growth in the software sector.

4. Regulatory Reform

4a Intellectual Property Rights
Recommendations of steps to review where best to make changes to law
in future. Recommendations for groups that can help make the change
occur quickly. Extensively references how other countries have dealt
with many of these issues. Details of how working groups would co-
operate to engineer these changes.

4b Customs Laws

4c Tax laws

4d Einancial incentives (government) | Definition of how to potentially implement some of these systems with
detailed recommendations for goals in this category.

5. Export Promotion

5a Trade policies Recommendations of steps to review where best to make changes to law

in future. Include recommendations for groups that can help make the
change occur here quickly.

Includes Government and the Private Sector

6. Software and Development Parks Development of next steps for the scoping and development of Software
Park model. This will include a step by step plan for the identification
of components and basic characteristics of first Park.

7. Software Incubators Development of next steps for the scoping and development of Software
Incubator model. Includes plan for the identification of components
and basic characteristics of the first Incubator.

8. Education System changes Draft of potential curriculum subjects, objectives, who would present
the courses, where and timing of implementation of changes
recommended.

Private Sector Led

9. Offshore Software Business Development of model to illustrate operations, costs and strategy
Development Centers behind Offshore Business Development Centers.

10. | Einancing Step by step action plans to start this important aspect of the industry's
Alternatives and Funds growth.

11. | Software Industry Development Additional recommendations for this key function for software industry

development.
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